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PREFACE. 



THE lamented death of the late Hon. Secretary, Captain 
Petrie, who entered into his rest on Saturday, 21st July, 
hag made it necessary for other hands than his to prepare 
for publication the accompanying volume, No. XXXII, of 
the Transactions^ which it is hoped will be found not less 
interesting and instructive than those which have preceded 
it. By the sad event above referred to, the Victoria 
Institute has lost the services of one to whom its present 
prosperous condition and useful career are largely due ; and 
on the occasion of the Anniversary Meeting of the Institute 
on Monday, the 16th July, while Captain Petrie was lying 
on what proved to be his death-bed, the President, Sir 
G. G. Stokes, and one of the Vice-Presidents, Sir Joseph 
Fayrer, both took occasion to bear warm and eloquent 
testimony to the value of his services to the Institute. 
Subsequently, at the first meeting of the Council, at which 
Commander G. P. Heath presided, the following resolution 
was adopted : — 

** The Council at their Meeting on Monday, July 23rd, have 
to express their sincere soitow at the decease of the Hon. 
Secretary, Captain Francis Petrie, who for a period of over 
thirty years conducted the affairs of the Institute with great 
judgment and unfailing courtesy ; and they desire to offer 
their respectful condolence to Mrs. Petrie and family." 

(Signed) G. P. Heath, Chairman, 

Edward Hull, Hon, Treasurer. 
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The above Resolution doubtless expresses in a tew words 
the general feeling amongst members and friends of the 
Institute regarding Captain Petrie's character as a sincere 
Cliristian and a warm friend, and renders it unnecessary for 
me here to add another word, as these personal qualities are 
well known to all who had the privilege of his acquaintance. 

Letters expressive of interest in the various subjects dealt 
with by the Victoria Institute are received from distant 
parts of the world from time to time, and have been referred 
to in preceding pages of the Transactions, But the 
expression of such interest on the part of a distinguished 
member coming from Canada, namely, the Bishop of 
Minnesota, during the discussion on the paper of Professor 
McKenny Hughes (1st May, 1899) must have been peculiarly 
flfratifying to those who were present on the occasion. The 
Bishop is reported to have said : " It is a very great pleasure 
for me to be present at this meeting; for although I have 
been one of your members for many yeare and have taken 
very great delight in reading all the papers that are 
published by the Institute, this is the first time I have had 
the pleasure of being present." This statement was followed 
by a very interesting account regarding the characters of 
the great Indian tribe of the Algouquins, amongst whom 
much of the Bishop's life and labom*s are passed. 

The subjects dealt with in the present volume will be 
found to be exceedingly varied, embracing those which come 
under a wide range of investigation. Under the head of 
Biology, we have papers by Mr. J. W. Slater and Dr. Walter 
KiDD ; imder BOTANY, papers by the late Dr. WOOLLS on the 
Australian flora ; under Physical Geography and Geology, 
papers by Grant Bey and Professor Hull ; under Eth- 
nology, a paper by the Rev. M. Eells on '* The Worship and 
Traditions of the Islanders of the Pacific Ocean," and Pro- 
fessor McKexny Hughes on '* Nationality"; under PHYSICS, 
a paper by Dr. Macdoxald on *' Human colour sense " ; 
under Mental Philosophy, two papers by Dr. Schofield ; 
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and under the subject of Biblical Theology two papers by- 
Professor Macloskie and Rev, Dr. Duns. Several of these 
papers have for various causes been delayed in publication, 
and several must for want of space stand over for the next 
volume. 

Edward Hull, Acting Secretary. 



ANNUAL GENERAL MEETING 

HELD AT THE HOUSE OF THE SOCIETY OF ARTS, 

MONDAY, JULY 16, 1900. 

The President, 
Sir George Gabriel Stokes, Bart, LL.D., ScD., F.RS., 

IN THE Chair. 

The President. — Ladies and gentlemen, I am sure we all very 
much regret the absence of one face here with which we are 
familiar — viz., that of our indefatigable Hon. Secretary, Captain 
Petrie. I am sorry to say he is ill, and it would have been 
madness for him to have attempted to be present on this occasion. 
I got, when I came here, a letter from Mrs. Petrie in which she 
stated that he wished me to apologise to the meeting for his 
absence. I think none of ns can fail to be struck with the 
extreme care with which he has attended to all the business of the 
Institute, and we all deeply regret that he is not able to be with 
us to-day. I believe I may say that this is the first anniversary 
which he has missed. 

Letters expressing regret at their inability to be present have 
been received from Lord Lichfield, the Bishop of Wakefield, the 
Dean of LlandafP, Archdeacon Sinclair and others, to which I may 
add one that I received myself, before I left Cambridge, from 
Lord Kelvin. I had hoped that he might have been able to be 
present at this meeting, but he is obliged to go to Edinburgh. 

Captain Petrie used to read out extracts from the Annual 
Report. In his absence I will read a few passages. 

Progress of the Institute. 

1. In presenting the Thirty-Fourth Annual Beport, the 
Council is glad to oe able to st>ate that the position of the 
Victoria Institute has been maintained, although somewhat 
affected by those adverse influences which are now felt by 
nearly every interest and society. 

2. The Institute has been greatly aided in its work by 
an increase in the number of those in the highest walks of 
science who cordially co-operate with it, and also by the 
help accorded by the Members and Associates both at 
home and abroad. Without their steady support not only 
would all progress become arrested, but much ground 
already gained would be lost. 

fi 
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The Institute would be greatly aided by each individual 
Member and Associate interesting their friends at home, 
abroad, and in the colonies in it. Considering the tendency 
of modem popular, thought there is a special need for its 
work being carried on as at present, under the auspices 
of those leading men of the day who have associated tnem- 
selves with the President.* 

3. The following is the new list of the Officers and 
Council : — 

J^resibent. 
Sir Qeorge Oabriel Stoket, Bart., LL.D., Sc.D., F.B.S. 

The Rt. Hon. Earl Halabury, P.O., F.B.S., The Lord High Chancellor. 

The Ven. R. Thornton, D.D,. Archdeacon fnf MiddleMtx. 

Sir Joeeph Kayrer, Bart., K.G.S.I., F.R.S. 

W. Forsyth, Esq., Q.C., LL.D. 

Alexander McArthar. Eisq., J.P., D.L. 

W. H. Hadleston, Esq., M.A., F.R.S. 

Sir H. Acland, Bart.., K.C.B. 

The Mott Rev. the Archb. of Armagh suggested (elected life member December, 1868). 

Srnstees* 

D. Howard, Esq., D.L., F.C.S. 
BeT. Preb. H. Waoe, D.D. 
IQan. flutttton.— >J. Allen, Esq. ; General Q. S. Hallowes. 

Cottnctl. 
fton. Aec— Capt. F. W. H. Petrie, F.O.S. 

E. J. Morshead, Esq., H.M.C.S. (.For, Cor.) | T. Chaplin, Esq.. M.D. 

William Vanner, Esq., F.U.M.6. | Rev. Canon Oirdlestone, M.A.^ 

His Honor Judge Waddy, Q.C. 

Rev. J. H. Rigg, D.D. 

H. Cadman Jones, Esq., M.A. 

Ber. W. A;thur. 

BeT. J. Angus, H.A., D.D. 
*D. Howard, Esq., D.L., F.G.S. 

lieT. F. W. Tremlett, D.D., D.G.L., Ph.D. 
*BeT. Preb. H. Wace, D.D. 

KeT. Chanoellor J. J. Lias, M.A. 
*Oen. 6. S. Hallowes. 

Capt. Creak, B.N., F.B.S. 

Ker. F. A. Walker, D.D., F.L.S. 

• Ex officio. 

4. The Council regrets to announce the decease of the fol- 
lowing supporters of the Institute, containing as it does 

 The tendency of the Victoria Institute's work has been to bring 
about a truer appreciation of the reaults of scientific inquiry, and those 
results have been to demonstrate that there is an absence of opposition 
between Science and Keligion. The Institute was founded, not for the 
purpose of proving that current science and revelation are in accord, but 
to examine science generally, and more especially any theories which are 
alleged to contradict Eevelation. 

There are too many who seek to make every passing phase of scientific 
research and enquiry square with Kevelation, and are alarmed if they are 
unsuccessful, ignoring the fact that science is always advancing, and 
therefore must ever be changing its aspects ; and again, that mistakes 
may be made in the interpretation of the words of Kevelation. 



Professor E. Hull, LL.D., F.R.S.(lTon. Treoi.) 

T. G. Pinches, Esq., M.B.A.S. 

The Ven. Archdeacon Sinclair, D.D. 

Dr. Gerard Smith, Esq., M.B.C.S.E. 

Commander O. P. Heath, B.N. 

Bev. Canon Tristram, M.a.-, D.D., LL.D., 

F.B.S. 
Bev. O. F. Whidbome, M.A., P.6.S., F.B.G.S. 
General Oearp, H.A. 
Count Delia Roeehetta. 
Dr. Walter Kidd. 
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the names of many exceptionally prominent men in very 

varied spheres of usefulness : — 

J. G. Barclay, Esq., L,M, ; W. F. Browell, M. ; General Sir A. Cotton, 
K.C.S.I, M. ; Rev. W. David, JI.C.M. ; Sir J. W. Dawson, C.M.G., F.R.S., 
M., whose nearly thirty years' membership was among the greatest honours 
of the Institute, to the Proceedings of which he contributed both papera 
and numerous " notes " and "opinions" ; Colonel J. Francis, A. ; Colonel 
T. A. Freeman, Af, ; Surg. -General Sir Charles A. Gordon, BLC.B., Q.H.P., 
Af. ; Dr. S. Gordon, M.D., A, ; His Excellency Dr. R H. Gunning, M.D., 
LL.D., F.R.S.E., V,P,, Grand Dignitary of the Order of the Eose, Brazil, 
Vice-Patron, Founder of the Gunning Fund ;£600 (Dr. Gunning's name 
will ever be associated with the Institute as one of its most earnest bene- 
factors) ; General G. Hutchinson, C.B., C.S.I., A, ; Rev. E. C. Ince, M.A., 
M. ; Rev. T. Ladds, M.A., 3/1 ; Hon. J. M. Laugston, L.A. ; Professor 
J. liC^ge, D.D., CM, ; Rt Rev. C. Graves, D.D., Bishop of Limerick, A, ; 
H. Mmchin, Esq., M.D., A. ; A. Muller, Esq., M.D., A. ; Rev. H. MuUer, 
A. ; A.V, Newton, Esq., an old and much valued member of Council, F.If. ; 
Surg.-General S. Partridge, I.M.S., F.R.CS.E., Hon. Surg, to the 
Queen, M. ; Rt. Hon. J. P. Wilde, Lord Penzance, P.C., M. ; H. M. 
Rowe, Esq., M, ; Rt. Rev. Bishop T. N. Staley, D.D., M. ; Rev. J. Wood, 
H.aM. ; Rev. W. Wright, D.D., ff.aif. 

F,M. Foundation Member. A, Associate. 

5. The following is an approximate statement of the 

changes which have occurred : — {See sec. 6). 

Life Annual 

Members. Associates. Members. Associates. 
Numbers on June 2, 1898 .... 61 51 3(j5 882 

Deduct Deaths .— 3 1 8 7 

„ Retirements — — — 32 

— — 39 



357 843 

Joined to July 19, 1898 _ — 7 18 



2 



58 52 364 861 

110 1225 



xotai .... ••«. ..., .... lood 

Finance. 

6. The Treasurer's Balance-sheet for the year ending 
December 31, 1899, duly audited, shows total receiptn 
£1,016 17«. 2d. The amount invested in 2 J per cent. Consols 
is £1,365 18«. 9d. A change has been made in the auditors, 
General G. S. Hallowes, a member of Council, being now 
appointed to succeed one who was not on the Council. 

Special. — The Council desires to urge the very great 
importance of all subscriptions being remitted 
during the first half of the year CBve-law III, 3). 

13 2 
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Adherence to the rule on this point would remove a 
serious difficulty in the management of the Institute, 
and a cause of no small care and anxiety to the 
Council. Forms for the payment of the subscriptions 
through a banker are kindly used by a large number of 
Members and Associates, and may be had at the office. 

MEETINGS. 
The meetings of the Institute have been well attended. 

The subjects taken up during the session have been : — 

Monday, December 4, 1899. — " Pictorial Art amone the Australian 

Aborigines." By R. H. Mathews, L.S. lUustratm. 
Monday, January 1, 1900. — "Some Remarks on Sub-oceanic Terraces 
and River Valleys, especially oflf the Coast of France." By Professor 
Tj Lorlsy, F.G.S. 

In which Professor Lobley confirmed the researches and 

deductions of Professor E. Hull in his paper read last year on 

those evidences of great physical changes in past times. 

Monday, January 15. — Notes on some important subjects brought 

1)efore the Congress of Orientalists, meeting at Rome in 1899. By 

Theo. G. Pinches, Esq., M.R.A-S. 

Mr. Pinches reviewed much valuable matter brought before this 
Congress to which he was the Institute's accredited delegate. 
Monday, February 6. — An address on " Moab and Edom." By Major- 
General Sir C. W. Wilson, K.C.M.G., K.C.B., F.R.S., R.E. 
Illustrated. {The first of a set of Special Subjects,) 
Monday, February 19. — "Sub-oceanic River Valleys of the West 
African Continent and of the Mediterranean Basin." By Professor 
£. xiuLL, LL.D., F.R.S. 

In which the author showed that the Congo River valley was 

continued to a great depth under the ocean, as in the case of the 

river valle3's of Western Europe. Dr. Hull's researches lead to an 

explanation of the cause of the Glacial Epoch. 

Monday, March 5. — J. Zimmerman, D.D., on '*The Coins of the 

Ancients." 

In which the author pointed to many instances of the value of 
coins in throwing light on historical facts. 
Monday, March 19. — " Springs of Character." By A. T. Schofield, M.D. 
Monday, April 2. — *^ Thalassographical Notes on the North Sea," By 
Cavaliere Jervis, F.G.S., Royal Museum, Turin (following on Dr. 
Hull's paper on "The Submerged Terraces and River Valleys 
bordeiing on the British Isles "). {See " Transactions," vol. zxx.) 
This paper afforded instances of the evidence of those influences 
which brought about physical changes. 
Monday, April 9. — (Monday, 16th, being Easter Monday) " Points in 
Egyptian History." By Rev. F. A. Walker, D.D., F.L.S. 

A valuable attempt to clear up points of high interest in 
Egyptian history. 
Monday, May 7.— On "The Behig of God." By the Yen. W, 

Macdonald Sinclair, D.D. 
Monday, May 21.— Preb. H. Wace, D.D., on "Ethics and Religion* 
(a paper on an aspect of modern thought.) 
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Monday, June 18.— On "Eolithic Flint Implements." By Re¥^ 

ASHINOTON BULLBN, B.A., F.G.S. 

Monday, July 16. — The "Annual Address." 

7. The Journal of Iransactions, 

The Queen has again graciously added the last volume 
of the Transactions to Her Majesty's Libraxy. 

The thirty-second volume of the Journal of Transactions 
will shortly be issued. It will contain the suojects brought 
before meetings of the Institute and discussed, together with 
the communications received from Members in the country 
and abroad, who have added to the value of those discussions 
by sending in communications on the subjects considered. 

The careful con-ection of the papers, discussions, and 
communications, by their respective authors, often involving 
repeated communications even with distant lands, and refer- 
ences to the views of other investigators who have made 
the subjects treated matters of research, is at times a cause 
of delay in the publication of the Journal containing them, 
but the result is to eive the Volume of Transactions 
the character of a finished work. From time to time 
Members of the Institute and othei-s have expressed their 
high sense of the value of the Transactions of tiie Institute, 
inasmuch as they contain not the views of any one person 
onlvj but the well-considered opinions of many, resident in various 
ana even distant parts of the world. This system, carried 
on by a competent body, gives a value to the treatment 
of the several subjects beyond that which any individual 
author could give. 

8. Spread of t/ie Work and Useful Influence of the Institute. 

Not many years ago the issue of the Annual Volume was 
considered to complete the work of the Institute, but of late 
the wish to make further use of the matter it contains ha^ had 
valuable results : — 

First, Members and Associates at home, in India, and else- 
where, make use of the papers in the Journal as lectures, or 
as the basis of such, in their several localities, often corre- 
sponding with the Institute in regard to the preparation of 
such lectures. 

Secondly — Some Members and Associates secure the 
translation and circulation of portions of the Journal in the 
various countries in which they reside. Such transla- 
tions have been made in many countries of Europe, South 
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America, and India ; and now from China and Japan, the 
importance of securing translations has been strongly urged. 

Thirdljr — Some home, foreign, and colonial public libraiies 
and institutions are regular purchasers of the Jooi-nal, and 
Members and Associates have sought to encourage this 
practice in their respective localities. The need of so doing 
has been pointed out by many Members, since it is by no means 
unusual, especially in the Colonies, to find in pubUo libraries 
books arguing that Science and Revelation are at variance. 
The Journal of the Institute has been spoken of as specially 
suited as a corrective to such erroneous views. In India 
and elsewhere some have obtained the Journal or copies of 
the People's Edition, and placed them in local reading rooms 
for the use of English-speaking natives and others. 

This year, 1900, papers on an increased number of subjects 
have been added to this Edition, lists of which have been 
sent to the Members. 

9. A SPECIAL FUND. 
This fund (to which both Members and non-Members can 
contribute) has been founded to advance the influence of 
the Institute, and to forward the circulation of T/ie People's 
Edition. — Last year a Member proposed to give £50 to it if 
nine othens would give a similar sum to raise the amount to 
£500. The offer is now renewed. 

10. 77ie People* 8 Edition. 

This consists of twelve papers — written by men of 
eminence in such a style that they may be comprehended 
by all — reprinted from the Journal of Transactions. The 
Edition was started by some members in the year 1873, and 
first attracted attention in other quai-ters to the importance 
and need of works of the kincf. The pamphlets often 
contain the objections and criticisms brought forward in 
discussing the subjects, as many home and foreign 
coiTespondents have urged the value of including these. 
They are published in neat covers, and are sold at a 
nominal price (sixpence), and single copies are supplied 
cfraiuiUyusty or at cost price, at the office, to all individual 
lecturers against infidelity, including those of the London 
City Mission, the Christian Evidence Society, and similar 
bodies. 

11. Tlie Gunning Fund. 

This fund was founded by His Excellency Robert Halliday 
Gunning. M.D., LL.D., F.k.S.E., &c. It at fii-st consisted 
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of a bond of £500, the interest on which was paid by Dr. 
Gunning to further the work of the Institute. The Executors 
will shortly pay the bond to the trustees of the Institute. 

12. China and India, 

The Institute has lately had a most pressing call from 
China, urging the usefulness of its transactions there, and 
has communicated with a large circle throughout China and 
Japan. (The Archdeacon of Shanghai — an old Member — 
speaking of the requirements of China, says, '* I have turned 
to the Transactions of this Society as a treasure of untold 
importance/') 

The Institute is now receiving further appeals from Japan, 
where it has long had several Members. 

The cost of such work falls on the ^' Special Fund,'' 
which it is imperatively necessary should be revived so as 
to enable the Institute to cany forward its much-needed and 
most useful operations. 

13. Conclusion. 

In conclusion the Council desires to express its thankful- 
ness for the success thus far of the Institute. 

The importance of its work has been recognised by loyal 
support from its Members in all lands. They realise that 
an Institute conducted by such men as the President of the 
Institute (Sir G. G. Stokes), the Lord High Chancellor of 
England (Earl of Halsbury), Lord Kelvin, and other leaders 
of thought, devoting their time voluntarily to carrying on the 
Institute's work, is one which is potent for good results in 
banishing that spirit of unbelief which has professed to be 
foimded on science. 

G. G. STOKES, 

President, 

  « • • 

SPECIAL FUND. 

A foundation member offers £50 if nine others -will give a like 
sum this year, so as to carry out the intention of Section 9. 

FORM OF BEQUEST. 

I give and bequeath to the Trustees or Trustee for the time 
beiug of The Victoria Institute, or Philosophical Society 
or Great Britain, to be applied by them or him for the purposes 
of the said Society, the sum of £ if so intended 

"free of legacy duty." And I declare that the receipt of the 
Trustees or Trustee for the time being of the said Society shall 
be a good discharge to my Executors for the said legacy. 
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The Yen. R. Thornton, D.D. (Archdeacon of Middlesex).—! 
have the pleasure of bringing forward a motion to which I am 
sure yon will consent — viz., that this Report be received. 

It is a most satisfactory Report — more so perhaps than in the 
present state of things we could have looked for. It seems that 
there is no very considerable balance on the wrong side, which is 
always satisfactory, especially at the present time, when balances, 
I find, have a tendency to be mnch on the wrong side. 

I desire to move that this Report be received. 

I wish also to move that the thanks of the members of the 
Institute be presented to the Council, the Hon. Officers and 
Auditors for their efficient conduct of the business of Institute 
dnring the past year. What such an Institute would be without 
such a Council as it possesses I do not know. Probably it would 
be removed from the face of the earth ! But there is one 
member of the Council who I think has had more influence, 
perhaps, than any in advancing the interests of the Institute, viz., 
our Hon. Secretary. 

We all, I am sure, greatly regret that his state of health is 
such as to prevent his attending and taking part with us at this 
meeting, and I sincerely hope his health will be restored, and that 
he may be permitted once more to engage in those labours con- 
nected with the Institute which have characterised him so long. 

Captain Heath. — I beg to second that. 

The resolution was then put to the meeting and carried. 

The Pbesibent. — I will now ask Professor Hull to be so good as 
to deliver the address which he has kindly prepared as the Annual 
Address for the Institute. It is a subject of very great interest, 
viz., '*0n our Coal Reserves at the Close of the Nineteenth 
Century." (Applause.) 

Professor Hull, LL.D., F.R.S., then read his address as 
follows : — 



OUB COAL RESERVES AT THE CLOSE OF 
THE NINETEENTH CENTURY. BEING THE 
ANNUAL ADDRESS OF THE VICTORIA 
INSTITUTE FOR 1900. 

By Professor Edwakd Hull, LL.D., F.R.S., F.G.S. 

At the invitation of the President, Professor Sir George 
G. Stokes, to deUver the Annual Address this year, I have 
selected for my subject "Our Coal Resei-ves at the Close 
of the Nineteenth Century," as it is one to which public 
interest has been recently directed. This is owing to two 
causes— first, the general rise in the price of coal, which 
touches the pocket of eveiy householder, be he rich or poor ; 
and second, the remarkably increased production of our coal 
mines, which reached, in 1899, the unprecedented figure of 
220,085,000 tons,* being about eighteen millions of tons over 
that of the previous year. 

Is it to be wondered at that with such a rapid increase of 
production, and such a quantity extracted from British mines, 
those who take an interest in the commerce and manufac- 
turing industries of this country should ask themselves, 
** For how long a period can our coalfields bear such rapid 
depletion ? " For, be it observed, the quantity raised is more 
than doiible that of Germany, which is the largest producer 
amongst the Continental States, and is only equalled, or 
approached, by the production of the United States of 
America, whose coal resources are largely in excess of our 

own.t 

Reverting for the moment to the historical aspect of the 
question, it will be in your recollection that in 1866 a Royal 
Commission, under the presidency of the late Duke of Argyll, 
was entrusted with the task of reporting on the quantity of 



 Return issued by ihe Board of Trade, April 9tb, 1900. 
t Board of Trade Betums, p. 4. The output of Gennany is stated 
to be (1899) 101,622,000 tons, that of the United States 218,376,000 tons. 
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coal remaining to be worked in the British coalfields, and 
the probable period for the duration of the supply, and in 
1871 the Report of the Commission was issued, aealing with 
these and other cognate subjects in a very exhaustive 
manner. Many eminent geologists and gentlemen connected 
with the coal industry gave evidence, and the names of 
Murchison, Prestwich, Ramsay, Hussey Vivian, and Wood- 
house, amongst others, aflFord a guarantee for the ability with 
which the subject was treated. But I have on several 
occasions maintained, and still maintain, that the returns of 
the Commissioners regarding the quantity of workable coal 
were excessive, chiefly because very thin seams were in- 
cluded which I consider to be imworkable at great depths. 
But as regards the output of coal it is a remarkable fact 
that in 1870 the quantity raised was only about one-half 
that of the year 189y, so that in less than thirty ye^rs the 
output has doubled,* a fact little foreseen by the Com- 
missioners, and thus reducing the estimated period of duration 
of our supplies by one-half. 

Let me here explain that in speaking of " the duration *' or 
** exhaustion " of our coal reserves, these terms are only used 
in a conventional sense. The ** exhaustion " of our coalfields 
i« an event out of the question, as long as there are seams of 
coal at depths ol' over 4,000, 5,000, or even 6,000 feet — 
because it mav be impossible to work them. The practical 
exhaustion will be reached when, owing to increased depth 
and expense of mining, to actual diminution of supply and 
other causes, the cost of coal will tend to become prohibitive ; 
and our manufacturing industries will be heavily weighted 
as compared with those of other countries where coal is more 
abundant and easy of access. The approach of such a period 
is seriously apprehended by many observers. Mr. Elli& 
Lever, in a letter to the Pall Mall Gazette^t has expressed the 
opinion that before the year 1950 " there will be such a coal 
famine in Great Britain as will paralyse our railways, gas- 
works, iron and steel, cotton and chemical, and all other 
industrial undertakings." On the other hand, Mr. H. C» 
Peake, the President of the Institution of Mining Engineers,. 
in his recent address takes a less pessimistic view of the 



* The quantity raised in 1873 wa8 110,431,192 ton», Mineral Statistics^ 
U,K,, collected by the late Mr. R Hunt. 
t April lOth last. 
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Bituation, but at the same time acknowledges that "it behoves 
TiR to take stock of the position.'** It may, however, be in- 
feiTed from articles which have recently appeared in several 
mining journals and the public press that much anxiety is 
felt with regard to the question of our coal resources ; and 
there is a widely expressed desire that Her Majesty's Govern- 
ment should institute fresh inquiries into the problem of the 
coal reserves of the British Isles. 

One of the most important questions for our consideration 
in reference to our coal industry is that of the export of this 
mineral to foreign countries. As long as coal is raised from 
the mines and made use of at home, we are all agreed that 
there should be no artificial limitations placed upon its ex- 
ploitation, because it is being used for the general benefit 
and prosperity of the country. But it by no means follows 
that foreign countries should have equal facilities for its use 
with ourselves ; or at least that they should not be made to 
contribute something to those material resources of which 
they are depriving us when they help to deplete our coal 
reserves. 1 o this question we shall return ; meanwhile, let 
us see to what extent we are exporting coal from British 
ports. 

We find from the Board of Trade returns just issued, that 
in the year 1898, the quantity of coal exported from the 
United Kingdom amounted to 48,268,000 tons, which is nearly 
one-fifth part of the total output. This includes of course 
the quantities supplied to our colonies, dependencies, and 
foreign dep6ts or coaling stations as well as those sent to 
foreign countries ; and which are, therefore, to some extent 
utilised by our Royal Navy and merchant ships ; but coal for 
the use of steamers engaged in the home or coasting trade 
is excluded fi'om these returns. The following are the 
quantities, amounting to a total of 37,607,000 tons, which 
were exported to Continental ports from the United Kingdom 
in the year 1898 : — 

France 11,713,000 tons. 



Belgium . . 
Germany . . 
Austria-Hungary 
Italy 



2,758,000 
5,820,000 
6,004,000 
4,42^2,000 



>5 



 Address delivered on June 14th last, before the members at the 
rooms of the Geological Society. 
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Spain . . . . • • 1,441,000 tons. 

Sweden 2.458,000 „ 

Russia 2,981,000 „ 



Total 37,607,000 tons. 

We shall not be far wron^ if we assume that the quantity 
exported to these countries in the past year, 1899, amounted 
to forty millions of tons, and I wish to call special attention 
to this point. 

Now the question arises. What benefit does this country 
AS A STATE derive from the continuous outflow of this 
natural product so essential to her prosperity and the 
position she occupies as a great manufacturing and com- 
mercial centre ? Doubtless the State benefits by the profits 
of the coal-own era who export and sell the coal to the 
foreigners ; but it seems only reasonable that the latter, who 
are benefited by the sale of the mineral, should contribute 
something towards the prosperity of the country from which 
the mineral is derived. For, recollect that coal is not a 
commodity which, like animal or vegetable substances, 
can be reproduced. Once extracted from the gi-ound it 
cannot be restored; and thus foreign countries, which in 
many cases have little claim to our generosity, and are (as 
they have a right to be) absolutely selfish where their 
own interests are concerned, are helping to deplete 
our mineral resources — in other words, to drain the 
life-blood of our commerce and manufactures. I hold, 
therefore, very strongly the view that in the case of such 
products of Nature as coal and petroleum, the country 
which produces them has a claim, or lien, upon them beside 
that of the owner of the soil under which the minerals are 
foimd ; and if this be so, the State as such has a right to be 
recouped for the benefit of the whole community. In the 
case of the owner and the utiliser, this is done through 
taxation on his profits ; so that he is in a worse position than 
the foreigner who uses the mineral, but pays no tax for the 
benefit ol the country from which the mineral is drawn. On 
these grounds it seems to me that an export duty on coal 
from ttiis country to Continental States may be advocated 
and defended; and the amount should not be less than five 
shillings per ton, payable at the port where the coal is 
shipped. If we take the export to Continental States at 
40 millions of tons (as shown above), an export duty of five 
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ehillings would amount to £10,000,000 per annum, which might 
go to the relief of our increasing taxation, or form a sinking 
fund with the same object in '\new. In any case it would to 
some extent help to recoup the State for the drain on her 
mineral resources. Lord Salisbury has recently expressed 
his astonishment at the patience with which the public bear 
the burdens of taxation imposed upon them ; and I venture 
to think that if our Continental neighbours could be made 
to contribute towards the relief of these burdens to the 
extent of ten or twelve millions sterling, the result would be 
hailed with gratitude. Nor do I believe that such a duty 
would have an appreciable effect in diminishing the output 
from the mines. In the first place forty millions of tons is 
only a small proportion (less than one-fifth) of the total out- 
put ; and in the second, the use of our best steam coal is of 
such prime importance to Continental States, especially for 
their fleets, that an additional charge of five shillings a ton 
would be no impediment to their demand for it. In support 
of this view it may be observed that the average price of 
coal in these Continental States is higher than in the United 
Kingdom ; for while in this last named, the price in the year 
1898 was 6«. 4Jrf. per ton, in Germany it was Is, 4^d., in 
France 9«., and in Belgium 85. 9^rf. per ton, in Britain it was 
about 58. 6d. per ton ; so that by comparison of averages the 
price of British coal with an export duty of five shillings 
would not be increased to the full extent for these countries 
above that of their own averages. 

I do not therefore fear that a small export duty such as is 
here suggested would injure the foreign coal traae, while on 
the other hand it would benefit the country generally ; nor 
can I admit for a moment that it violates the principle of Free 
Trade taken in its legitimate sense ; for in the words of a 
recent writer, Free Trade is not a law, but a " variable ex- 
pedient." 

I now come to consider the question of a Royal Commission. 
It is urged in several quarters, and amongst members of 
ParUament especially by Mr. D. A. Thomas, the representative 
of one of the principal mining districts in Wales, that Her 
Majesty's Government should be asked to appoint a second 
Royal Commission for the purpose of ascertaining what is our 
real position as regards our coal reserves. It is now about 
thirty years since the first Commission held its investigations, 
and, as we have seen, the increase of consumption since that 
period has been remarkable— I might even say, phenomenal. 
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The close of the nineteenth century seems a fitting time for 
such an inquiry. This century marks a Special epoch in the 
history of our race, and in this history is included discovery 
of the operations of Nature, and the increase of mechanical 
inventions far beyond that of any other age. It is the epoch 
of railway locomotion, of steam navigation, of manufacturing 
industiy such as the world has never before seen — and all 
these industries have to depend for their sustenance on 
COAL — ^the only great source of power, as far as we know, 
available in the British Isles. The subjects which a Coal 
Commission for 1900 would have to investigate would not 
necessarily be so largo or elaborate as those undertaken by 
the Argyll Commission of 1871, £is some points have been 
already practically settled and need not be reopened. But 
those which in my view would require investigation are 
somewhat as follows : — 

First, In the words of Mr. Thomas's proposed resolution 
it would be necessary ** to investigate the quantity 
of coal available for naval, commercial, and other 
purposes contained in the coalfields of the United 
Kingdom." For this subject the results obtained 
by the Argyll Commission would form the basis of 
inquiry. 

JSecond, The next subject would be the area and 
resources of the concealed coalfields (that is, those 
coal-producing strata covered by newer foimations). 
This subject was handled by the Commissioners of 
1871, but since that time there has been much 
additional liglit thrown upon it — by fresh borinff 
experiments south in the midland districts ana 
south of the Thames valley — from which more 
accurate information might be obtained. 

Tliird. The third subject is one suggested by the 
terms of Mr. Thomas's resolution, namely, "to 
report whether^ any means should be taken to 
prevent the too rapid exhaustion of coal, and to 
preserve it for the use of British subjects." This 
would include the question of an expoi-t duty on 
coal ; but it is one of much wider scope. 

Fourth. Another subject might be an inquiry how far 
an additional rise in the price of coal would place 
our manufacturers at a disadvantage as compared 
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with foreign countries and encourage the import of. 
coal from America and other coal-producing 
countries. 

There may be other subjects which a Royal Commission 
might see fit to investigate, but the above appear to be the 
most evident, and worthy of attention, tor myself, I 
consider that such a commission ought to be constituted in 
the near future. Its investigations cannot fail to be 
of interest, and may prove of the greatest importance to the 
whole community. 

And now, before I conclude, I must add a few words 
regarding the Society whose anniversary we are here 
assembled to commemorate. The Victoria Institute has 
well maintained its position as a means for diffusing know- 
ledge of veiy wide scope, and calculated to interest, not 
only the general public, but the snecialist in various branches 
of science and literature. In tne forthcoming volume of 
Transactions vdM be found papers dealing with physical and 
biological subjects ; with those toucJhing on historical, mental, 
and moral aspects of man and appealing to our most sacred 
affections and beliefs ; while, lastly, there are those of a more 
purely scientific character. The discussions, also, are often 
of great interest, and their pubUcation with the papers afford 
opportunities for those living in distant countries, or unable 
to attend the meetings, to make known their views on the 
questions raised by the authors of the papers. For these 
reasons the Institute saems to occupy a position of value, 
and supplies a want amongst the learned societies of the 
Kingdom ; and we would welcome additional Members and 
Associates, as well as fresh communications of a nature 
embraced within the scope of our objects. 



Discussion. 

The Rev. Canon Girdlestone, M.A. — It has been assigned to 
me to propose a vote of thanks to Professor Hall for his most 
instmctive address : — 

We are all interested in the subject of coal, even although we 
are rather at this time suffering from too much heat. I don't 
know how far Professor Hull's address will influence the coal 
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market, bub we shall all be most gratefal to him if the result of 
his address should be that the coal merchants should draw iu their 
horns. I do not know how that may be ; I am afraid we must 
not be too expectant on this topic ; bat I think we all welcome the 
suggestion that coal purchased by foreigners of us should be very 
highly taxed (hear, hear), so that we might expend the ten or 
twelve millions so raised in the construction of weapons of 
precision, to use against them if needed. Coal is at the root of 
all manufactures, and when you consider the various manufactures 
that go on in this country, I think you will come to the con- 
clusion that they are all affected by the price of coal. People 
say, ** Why not substitute electricity ? " But how are we to get 
our electricity ? When yoa push the matter back, in order to 
generate electricity you must have coal. 

One other thought has often struck me, and 1 should think 
other people. It is sometimes said that we imagine too freely 
that the earth and its contents were made for man and that all 
things would be quite as useful, somehow, if there were no men. 
But take the case of coal. ' There are many definitions of man ; 
but I think we may add this — that man is a coal -consuming 
animal ! I do not know that any other animal is ! I was bom in 
the black country of South Staffordshire, and have been down in 
a coal mine many times. If you want to point to something that 
lies near the surface of the earth, which ministers to the 
necessities of man, and man alone, you will point to coal and you 
would say, " Why is it that this coal exists ? How is it that we 
have this stoittge of heat beneath the surface of the ground ? " 
It is undoubtedly because He, who founded the earth and 
established it, knew what would be needed for the human race, 
and so ordered that this coal should be provided against the time 
when it was needed ; and so the heat that was stored up, untold ages 
ago, is )iow given forth again from the combustion of coal for the 
benefit of the nge, for which, I think, we may thank the Creator. 

I have great pleasure in proposing a vote of thanks to 
Professor Hull for his most valuable address. 

Professor Logan Loblet, F.G.S." — I have great pleasure in 
seconding that. We all know that for a considerable time 
Professor Hull has been of great service to the Institute, and has 
brought before the Institute subjects of great importance and of 
exceedingly great interest. He has written a number of papers 

C 
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on subjects which have attracted considerable attention, both of 
the scientific world and (what I may call) the lay world outside ; 
but perhaps be has exceeded those efforts by bringing before us 
to-day the subject of the reserves of coal in this country ; for, as 
Canon Girdlestone has justly said, it is a subject that appeals to 
all people and is of the greatest importance, not only to the 
present inhabitants of the country, but tbe future. 

With respect to Professor Hull's political proposition I need not 
say anything ; but with respect to the general reserves of coal in 
this country, we may say that we have a very large reserve of 
coal — much larger than most people imagine, not a very great 
distance from London — putting out of sight altogether the coal 
south of the Thames ; there exists in the middle of the county of 
Warwick an enormous store of coal at a very easy accessible 
distance from the metropolis. There are large stores of coal to 
the north-west and also in the north, which, as Professor Hull calls 
them, are " concealed stores " of coal, but yet to the knowledge of 
geologists, they are there ; and they are substantial sources of f ael 
only awaiting the operation of mining to make them of use to the 
community. But there is one species of coal that we ought to 
prize exceedingly, and that is the semi-anthracite, or steam coal. 
That is limited, in great measure, to one area of the British Islands, 
and for that store of fuel we should have a special care and any pro- 
position for its preservation, or economical use, ought to meet with 
the most generous support. The other coals, bituminous coals 
generally, are common to France, Belgium, and other parts of 
the earth ; but the store of semi-anthracite, in the South Wales coal 
fields, is of great price, and we should set the highest possible 
value on it and should economise its use and exportation for 
future time. 

On these grounds I think you will all agree with me that our 
heartiest thanks are due to Professor Hull for his address to-day. 
(Applause.) 

The vote of thanks was then put to the Meeting and carried 
unanimously. 

Professor Hull. — ^Mr. President, ladies and gentlemen, I thank 
you very much indeed for the vote of thanks you have g^ven me. 
I have spoken so much already that I do not intend to detain yoa 
any more to-night. 

Sir Joseph Fatrer. — There is one duty that still remains before 
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we separate, and I ought to congratalate myself that that duty 
devolves npon me. It is to ask jou to return your thanks to the 
President, Sir Gabriel Stokes, not only for what he has done for 
ns this evening, but for what he has done for us for some years 
past — ^for the influence which he has exercised over this Institute 
— for the prestige he has conferred upon it for doing so much to 
place the Society in the prominent position for which it was 
originally intended. It was founded for the purpose of diffusing 
knowledge — not of special kinds of knowledge as opposed to 
religion, for there is no such opposition — none whatever (hear, 
hear) ; but it is to teach the truth (that is science), and under the 
influence of such men as Sir Gabriel Stokes, Lord Kelvin and 
others whose names I have heard mentioned, it is impossible 
that such an Institute should do anything but good and should 
succeed. I have watched its growth for many years and am 
deeply interested in it. I have seen the steady development and 
the improvement of the Institute, and I am proud to belong to it. 
I think it is doing most excellent work. It is diffusing that 
knowledge which is so much needed throughout the world 
generally that I believe we owe many thanks to those who 
founded it, and more thanks still to those eminent men who, like 
the President, preside over it. 

It is not necessary for me to make any further remarks on the 
subject. It is quite sufficient that I name the man. I call upon 
you to return a vote of thanks to Sir Gabriel Stokes — that most 
eminent man of science — who presides over this Institute. 

Professor Hull. — I have great pleasure in seconding the 
resolution, in which I heartily concur. I consider the Institute 
owes a great debt of gratitude to the President, not only for his 
presence this evening, but for the way in which he comes, year by 
year, from Cambridge, at personal inconvenience, to preside at 
our Ordinai*y and Special Meetings such as this to-night. There- 
fore I heartily concur in the vote of thanks. 

The resolution was then put and carried. 

The President. — I must express to the members of the Institute 
my hearty thanks for the vote that has just been passed. I 
confess that my labours in the cause of the Institute are hardly 
those which a President might be expected to accomplish. In 
excuse for that I have only to say that in the first instance I live 
a good distance from London, and in the second place I have a 
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good many " irons in the fire." I am sure I deeply feel how much 
of the little that I have been able to do has depended on the 
labours of onr indefatigable Hon. Secretary, whom we regret so 
much not to see amongst ns on the present occasion. 

The session of the Institute has now come to an end. We do 
not meet agaiii till towards winter, and we all hope, when the 
time comes for us to reassemble, we may again see the face of 
Captain Petrie, to whom the Society owes so much. 

I will not detain you any longer with words of my own, but 
thank you once more for the kind manner in which you have 
recorded your vote of thanks. 

Sir Joseph Fayrer having warmly eulogised the services of 
Captain Petrie, the Meeting then closed. 



PosTSCRiPi'. — The hope expressed by the President, and shared 
by all those present, was not destined to be fulfilled. Captain 
Petrie expired peacefully at his residence in Campden Hill on 
Saturday, July 21st, regretted by all those who had the privilege 
of his acquaintance both at home and abroad. — E. H. 

l$c September, 1900. 
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§ 1. Mr. President, Ladies and Gentlemen : — I shall at 
once take up the words of the last speaker, Mr. Howard. He 
said that truth must prevail, and the more we study it, the 
more we shall find it will preA^ail. That will be the burden 
of my discourse to you this afternoon. 

I admit, when I was first asked to do myself the honour 
of addressing you, I was in doubt, after consulting your 
learned and accomplished Secretary, Captain Petrie, as to 
what sort of subject I should choose, but then I referred to 
the letter that I had received from my old Parliamentary 
friend yom* very distinguished President, Sir George Stokes, 
and I observed that he said in his letter that the object of 
this Society, or Association, is to show how one set of truths 
must be consistent with another set — that both truths, if they 
are such, must coincide, and that therefore the Scripture 
being, as we firmly believe it to be, absolutely true on divine 
authority, the results of all this science and learning, if true, 
as 1 believe they are, must agree with Scripture. 

Now that is the text upon which I shall address you, with 
your permission, this afternoon. I wish to say that the more 
we pursue research steiidily, and learned investigation by 
scientific methods, the more sliall we have confidence in the 
literal value of the truth of every word of Scripture. Now 
if we have not done so already it is simply because those 
sciences have not advanced far enough, or what is still more 
probable, we have not studied the Scripture sufficiently well 
— ^we do not know enough of the Bible and all that relates to 
it. I well remember the day, and many of you in this room 
must remember it, when we were timidly apprehensive as to 
whether our sacred Scriptiu-es would stand at least verbally, 
word for word, the test of learned science and inquiry. We 
were prepared to take refuge in generalities — ^that some 
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things must be taken on trust and that others we must 
admit to be unintelligible, which we might understand on 
the other side of the grave, but should never do so in this 
life, and the like. Now I do not want to take refuge in any 
of those convenient subterfuges. I wish to show tnis after- 
noon to a certain point, at least, that the more we study and 
understand the words of Scripture the more we shall perceive 
its absolute truth. Of course it is an enormous subject, and 
I can only touch on an important fringe of it, and you will 
be able to judge how far what I say is sufficient to prove my 
proposition. 

IJow in the first place, let me point out to you that there 
is a Society called the Palestine Exploration Society, of 
which I myself was, for a long time, one of the Vice- 
Presidents. I say that Society, by its surveys and examina- 
tions on the spot and the like, has done more to spread and 
to confirm the faith of Christians in their own Bible than 
anything that has been done since the translation of that 
Bible into the vulgar tongue. Among other things it has 
had to identify names. When we were young I suppose 
there were very many names of places in the Old Testament 
and many in the New Testament which were quite unknown, 
and which had never been identified. I have been in one of 
the caves near Bethlehem right under the site of the Nativity, 
where St. Jerome laboured for half his Ufe. His object was 
to identify a gi*eat number of Scripture names of places. 
Apparently in the first, second or third centuries of Christianity 
no Christians knew more than a few names in the Scriptures, 
which were to be found on the spot, in the Holy Land, and 
St. Jerome set himself to work and ascertained some 
hundreds, and a few more were ascertained by the Crusaders. 
Then for a long time research seemed to go to sleep, and it 
was reserved for us to continue the exploration. Now I 
suppose they have identified several hundred names within 
my time and several hundred names still remain to be 
identified, but no doubt we shall ascertain all before we have 
done with it. 

Now do you imderstand how this is done ? Let me show 
you the process. I recollect riding along a road in Palestine 
and I stopped a man and asked him in the rough Syriac 
Arabic dialect, which I knew enough of to ask him, what 
was the name of that mountain just in front of me. He 
looked suspiciously at me for a moment. I said, " I am going 
to ride further on — you just tell me the name." I knew the 
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name, but I wanted to see what he would say, and he at 
once gave me the original name of the mountain. We have 
the name in the Bible, but it has been altei-ed. You have 
accomplished engineers going about that meet the shepherd 
of a goat-herd, or a cow-herd, and they ask him, ** What is 
the name of this valley ? " Then they hear something and 
they take it down as giving a clue to the sacred site. 

One of our most successful exploration surveyors when 
walking about a jungle of weeds that grew near the shore of 
the Lake of Tiberias said to a man who was digging about 
for roots, " Is there any name to this place where we are ? " 
He said, "There is no particular name — we say Keraza." 
The surveyor said, " Is there nothing to mark the place ? " 
*' Well," the man said, " I do not know, but under these 
weeds and things and this mass of herbage you will find 
some stones of all sorts." The surveyor did not say much 
more, but he looked at the stones and a clue was given 
which has led to the interesting discovery of the city of 
Chorazin of which our Lord spoke when He said, " Woe unto 
thee, Chorazin, woe unto thee, Bethsaida, for if the mighty 
works had been done in Sodom and Gomorrah which nave 
been done in you, they had repented, sitting in sackcloth 
and ashes, but it shall be more tolerable for Sodom and 
Gomorrah in the judgment than for you." 

Now it is remarkable the extent to which these ancient 
places keep their names. Let me run over a few of the 
particular ones — Hebron, Jericho, Bethel, Jerusalem and 
Bethlehem and Jacob's Well, the well from which the woman 
came to draw water. So also Dothan where Joseph was 
sold into slavery, and so with Jezreel and Nain and Magdala 
of Mary Magdalene* Now 1 need not, in speaking to a 
highly intellectual audience, more or less expert, say what 
a mighty confirmation this gives to Holy Writ. I ask 
antiquaries, " Can you point to any other writings that will 
stand such a test as that ? " 

Next let me take a few localities to show you how thi* 
accuracy is confirmed, and I am referring to a period of not 
less than 3,500 years ago at least — possibly more. First, 
let me refer to the ridge. You are aware that there runs 
through the Holy Land, what geologists call a dorsal ridge, 
a regular backbone to the country. Some 3,500 years ago 
or more Abraham, the patriarch, with Lot his relative, were 
walking along this ridge and Abraham said, '* Let us divide 
the land between us ; if you like to take the left hand you 
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can and 1 will take the right, or I will take the left and you 
the right." Now Lot thought, when he looked round, that 
he would like to take the left side, that was no doubt facing 
south-eastwards and looking towards the vallev of the 
Jordan. Abraham said, *' Well, in that case 1 will take the 
ri^ht." I have been there and seen exactly how the 
thing happened. You understand than the doi-sal ridge of 
limestone is so situated that standing there you can see 
pretty well into the valley of Jordan and the gardens of 
Jericho. Of course Lot could have done that and he saw 
that it was very good. He looked on the other side, on 
the right, and saw nothing but rocky kinds of hill like the 
waves of the sea, and just at the end there was the blue 
Mediterranean. Of course there is a fruitful tract between 
these hills and the Mediterranean, but all that Lot saw was 
the expanse of hills and the strip of the blue Mediterranean, 
and he naturally said, **1 will go to the left — I will go to all 
the rich gardens of the Jordan." 

Now you see how the transaction happened. That has 
been verified word for word. What other book in the 
world would stand such a test as that? Take the case 
of Hebron. We are told that going out from the camp 
near Hebron on the fatal morning when Sodom and 
Gomorrah were destroyed — ^that from those hills of Pales- 
tine looking across the Dead Sea, Abraham saw the doomed 
cities burning. You may go to that place exactly where 
Abraham w^as and judge for yourselves whether he could 
see the cities burning or not. There may be a doubt as to the 
exact situation of those cities ; but you can see the general 
position from that place. If you ride over the site you Avill 
find signs of conflagration and bituminous formations and 
actual combustion which are visible to-day, and there the 
doomed cities were, and I comprehend that before this con- 
vulsion of nature occurred they were surrounded with 
fertility, and were steeped in luxury and wickedness of 
all kinds. 

Then again take the case of Shiloh. Shiloh apparently 
was at about the, or up to, the tenth or twelftfi century 
quite well-known. The Crusaders knew it and they thought 
tne place so important that they built a little chapel there, 
but it was off* the road and on a secluded bridle-path, and no 
one noticed it. Centuries passed away and the general 
impression was that the city of Shiloh was unknown : but 
now it is as well known as any place in the world. Pales- 



BT. HON. SIR R. TEMPLE, BART., ON THE UNITY OF TRUTH. 25 

tine surveyors naturally looked to the exact words of 
Scripture and they knew from the Bible, as if they had 
been under marching orders, how they were to march 
north and then turn eastward and then take the line to- 
wards the village Labona, and stop short of that and look 
for Shiloh. Those directions were just as simple as any 
directions you would get in asking your way about the 
streets of London. But people did not go to Scripture for 
their knowledge, and they searched about in their own 
indiscriminate way. At last somebody did it, and sure 
enough they found it. No other side of Palestine fulfils 
the description required of the city of Shiloh. It required 
a lower plateau where the whole nation might encamp — 
people who would attend the Annual Festival of the Jews, 
where many thousands of persons might encamp and in the 
middle of that is a low hill — a plateau on which would be 

E laced the Ark of the Tabernacle where the priests would 
e. This site of Shiloh exactly answers it. There are the 
plateaux. Can you find stronger confirmation of your belief 
in Scripture than that ? You are told again in the book of 
Joshua that when the Jews began to be organised, Joshua 
determined to have the Divine Commandments read to all 
the people. They were to be read on the side of the valley 
(between Gerizim and Ebal) and on the other side the people 
were to give then* responses, and the law was read. The 
question arose could you do that in that particular locality 
— could you place the priests on one side and the people on 
the other side and be able to hear the word and be able to 
answer ? You can ! I have tried it myself. On one side 
the very words were read out in the English translation and 
you could hear the response. Now I ask cultured pei-pons, 
IS not this an astonishing proof of the nanrative ? 

Take another case, the case of the river Kishon. Every- 
one remembers the story of Barak and Deborah. Many may 
have an indistinct impression how the catastrophe occurred. 
But how did the battle begin, and how does the nairative 
fit in with the locality, I snould say average people hardly 
know. But would you be sui-prised to hear that if you go 
to the spot you can follow out the whole details of it? 
There the Jewish infantry were placed on the top of Tabor 
in front of you, thence charged down upon the loosely- 
organised host of Sisera, just as Scripture says. Then there 
followed the catastrophe, for there came a tremendous 
hailstorm at the time ot the battle, which made Kishon 
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almost impassable. You say how did that happen? It 
happened very easily. The rainfall is often extremely fierce 
and by the precipitation of drainage the river fills in a very 
short time. I have myself seen a great rainfall over Kishon. 
I think I could have ridden through almost anything on my 
bay horse of Damascus breed, but that day the crossing was 
so diflicult that I quite realised what the late of Sisera must 
have been. There is that militaiy battle that occurred 
3,500 years ago! The situation can be identified better 
than that of any one of the battlefields of ancient Greece. 

One more example — I do not want to fatigue you, but 
I might go on for ever. There is the case of Jacob's Well. 
Everybody remembers the parable of our Lord at the well 
when the woman came up to draw water. She came from the 
village Sychar, the name of which still survives. There is a 
well which has been built over, and long dried up and a chapel 
placed over it by the Crusaders, but the Palestine Exploration 
people have thoroughly cleared it out and ascertained that 
below the debris a well exists, and have found the marks on the 
stone of the rope and the vessel by which the water used to be 
drawn. Read carefully in St. John's Gospel the conversation 
between our Lord and the woman, and you will find that after 
a certain amount of conversation of a very spiritual character, 
which is the foundation really of a great deal of the spiritual 
nature of our religion (the woman had led a dissolute life 
and our Lord evidently knew it and gently reproached her), 
she said to Him, " Sir, I perceive that Thou art a prophet." 
and she asked Him if God is to be worshipped in that 
mountain. Now there bad been no previous allusion to a 
mountain. She wanted, of course, to gain a sectarian 
advantage, as a Samaritan, against a Jew ; but the point 
is this that she suddenly said to our Lord, " Sir, I perceive 
that Thou art a prophet," and asks Him whether God is to be 
worshipped in that mountain or in Jerusalem. Was there 
a mountain immediately within sight? Of course there was, 
immediately overhanging, a magnificent limestone formation 
with the outline standing out against the eastern sky. Why 
did she say " this mountain " ? Because on the top of it was 
the Samaritan Temple the ruins of which you may see 
to-day. So you perceive the woman, looking at the mountain, 
saw the tower at the top, and that reminded her of her sect, 
so she said to Christ, *' Sir, is God to be worshipped in this 
mountain or in Jerusalem ? " Imagine how the thing comes 
before you. I have stood there on that spot where our 
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Lord's attention was drawn by her to the outline of the 
mountain. How can you have a better testimony than that 
of the verbal accuracy of the Gospel narrative? I contend 
that if you pursue this mode of inquiry with proper learning 
and diligence, not only by reading books, but by going to 
the spot and understanding for yourself, as a surveyor or 
scientific man would do, you would find ample confirmation 
of every word of Holy Writ. (Applause.) 

Now I will give you three examples of the same kind in 
regard to the parables. I beg to make the general assertion 
that every detail of the parables was taken from objects 
immediately before the eyes of our Lord and His disciples 
and those who heard the parables. I cannot stop now to go 
through every parable ; but I roundly assert that I can show 
that in every one of them ; and I will give you three 
striking instances. 

Take the case of the parable of the silver. Now the 
accuracy of that parable depends on whether or not women 
were in the habit of constantly wearing their silver round 
their necks, or on their wrists or their arms or about their 
breasts. Was it so ? Yes, undoubtedly it was. And how 
do we know it? Because there are hundreds of women 
there now who do the very thing, and when you see them 
you can realize the force of that parable. I will give you 
auother single case — take the parable of the sower and 
the seed. You know that was the subject which the last 
great EngUsh painter whom I may call the immortal Edwin 
Long ever pamted — the great imaginative painter of our 
generation. The point of the parable is this. The seed is 
sown on four or five different kinds of land, each kind being 
specifically described and very different from the other. 
There is the thorny ground, the stony gi'ound or inferior 
ground, and the good ground that yields seed a hundred- 
fold. There is no doubt, from the words of Scripture, where 
that parable was delivered. It was certainly delivered on 
a certain part of the shore of the lake of Galilee. Was there 
any groimd of that kind just about there ? What made our 
Lord choose a parable from this particular phenomenon of 
nature? Was there any such ground there? Yes, there 
was, and there are very few other places where you see that 
particular gromid in that part of Palestine, and it is there 
to-day. You may see it yourself. That parable was un- 
doubtedly delivered at that very place. That gives a won- 
derful notion of the verbal accuracy of the Holy Narrative. 
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Then there is the parable of the Good Samaritan. Eecol- 
leot it all depends on violent robbery with wounding. Is 
there any road of that kind ? It is almost certain that the 
parable was delivered during our Lord's last march up to 
Jerusalem within about a week of His Passion and Cruci- 
fixion. He was marching from Jericho towards Jerusalem 
— the most solemn of all the marches that He took on earth, 
and it is almost certain that in that part of the road this 
parable was delivered. Up what road would om' Lord have 
to march? Why, by this very road. It was then called 
*'the Bloody way," and it has been a bloody way up to 
recent times, until we had British Consuls and officials of 
that kind at Jerusalem. Robberies used to be frequent, and 
it had a bad name, but I believe now those robberies have 
ceased. Of course the robberies supplied material for the 
parable. Then look at that which gives the point to the 
parable. This man was robbed and woimded and left in a 
miserable condition on his back in the road. We know the 
road in such a place was very rough. The point of the 
parable is this: — the man was left on the pathway in a 
miserable plight, and two persons came along. The first one 
does not quite like the Iook of this wounded, half-dead body, 
so he passes by on the other side. Then the priest comes 
and be likes the look still less, and passes by on the other 
side also, and then comes the good Samaritan. What do 
you mean by the " other side '' ? If it is a narrow pathway, 
just enough for one person to walk at a time, then tne words 
of Scripture would not apply. He could not walk on the 
other side. Ho must pass close to the body. But the real 
locality is not so. There is a trickling stream running down 
in the middle of a deep ravine, and it has a pathway on one 
side and a pathway on the other side, and if any one is so 
minded he may easily step across the stream if he wants to 
go to the other side, and tliis is exactly what they did, and I 
never realised how accurate the Scriptural words are until 
I understood these features. I appeal again tu educated 
people — are not these wonderful instances of the verbal 
accuracy of the words of Scripture ? 

Now some object that a great many things bearing on 
the deliverance of the Jews from captivity are couched in 
highly romantic and poetic language, even in the record in 
the Psalms of the wonders vouchsafed by God to the Jews. 
Patriotic hymns of that kind might be and have been sung 
by people in England for mercies vouchsafed to them on 
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many historic occasions, and that was done by the Jews. 
But are not these intelligible ? It has been assumed, from 
the want of local and scientific knowledge, that these narra- 
tives are unintelligible, and no narrative has astonished 
people more than the passage of the Red Sea. 

Need we say that that is miraculous ? We have found 
that in certain states of the wind at the north end of the 
Red Sea, near which the Egyptians must have crossed from 
that part of Egypt, the waters of the sea are driven back for 
several miles. When you hear that, it amounts to a scientific 
fact — it is very intelligible and you see how the thing 
happened. 

There occurred at that moment and at that juncture some 
tremendous wind that drove back the sea, and the Israelites 
saw there was a di*y passage and a short cut for them. They 
were terribly pressed for time, with their pursuers behind 
them, and they rushed across and made good their passage. 
The wind abated and the sea began to flow back on tne 
return of the tide and caught the Egyptians in their pursuit. 
I see it in my own mind as clearly as though I had seen it 
with my eyes. 

Take the case ol the Dead Sea. People assume that fire 
and brimstone and hail tempestuously rolled down from 
Heaven. That is a very good description ; but of course it 
was by some extensive combustion of the fiery bituminous 
elements in the earth, of which the traces are seen there to-day. 

Take the other case of the Jordan. The only paswtge for 
the Ark of the Covenant was over the river Jordan. I dare- 
say that many have assumed that to be miraculous, because 
no one could undei-stand how they could have got across 
dry-shod particularly at that time of the year. It is a narrow 
river no doubt comparatively, but deep, and they could not 
understand how, by any natural process, the Jews could have 
crossed dry, and yet thej'- did so cross. I take that with a 
sure and certain belief m the accuracy of every word of 
Scripture. It was said there must have been a miracle ; but 
in our days we quitp see how it happened. The Jordan at 
that time and at subsequent times had been liable to con- 
vidsions in its bed. Every physical geographer knows it is 
the most extraordinary river on the face of the globe, and is 
liable to those con\niisions, and many have happened since. 
Mark you the Scriptures never said that the river was banked 
up at the place where the Israelites, crossed, but the water 
was banked up like a wall at a place called Zaretan, which is 
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about twenty-five miles to the north. Do we require a 
miracle for that? There are those places in the Jordan, and 
the Jews very probably took that opportunity of crossing- 
when the river happened to be diy, and they had not a 
moment to lose. They had to cross quickly and such things 
have happened in modem times. There was not necessarily 
a miracle in the case ; but it was a most providential occur- 
rence or the Jews otherwise would never have crossed. In 
modern times troops have succeeded in crossing rivers near 
the sea at a certain state of the tide when the river bed 
would be diy for a brief while. The way it happened on 
this wonderful occasion on the Jordan is usually understood 
by those who take the trouble to consider ; but when we were 
very young, these things were understood as miracles, and 
they are now more exactly understood through scientific in- 
vestigations, and wonderful confirmation is thus given to the 
verbal accuracy of the Scriptures. 

Of course there are supremely important miracles in 
Scripture which must be accepted as such. But there is no 
need to make lesser events miraculous which can be scientific- 
ally explained. 

Thus I make good this part of my proposition this afternoon 
by describing places I saw only the other day. 

Now all false religions — everv religion except our own — 
will ignore the scientific spirit. 1 lay down that proposition. 
I know what Hindooism and Mohammedanism are, and what 
Buddhism and other religions are. That applies not only to 
them, but also to mediajval Christianity. I assume it is only 
in modem times that the scientific chai-acter of the Scripture 
has been recognised. It is only of late that the scientific 
spirit has been acknowledged in Scripture. Indeed, Scripture 
has been presented to us by Almighty divine power as an 
open book which we have to read, mark, learn, and inwardly 
digest. We are to apply our intellects, to search, to 
imderstand, and then we shall see how time the Scripture is 
in regard to everything we learn by science and research. 
Now that is what we may call the scientific spirit in Scripture. 
Let me give you some instances of what I mean. I suppose 
if you asked our Astronomer Royal at Greenwich he would 
say of the luminous bodies — stars or nebulae, whatever 

Jrou like to call them, I am not sure that I know the 
atest scientific terms for them — that no one could give a 
fair idea of the number. The more they improve each optical 
instmment the more they discover fresh stars and it seems 
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to be simply an illimitable universe. I do not suppose it was 
80 well understood when I was young, but it is beginning* 
to be understood more and more now. We were told that 
3,500 years ago in Scripture. If you look in Genesis you 
will see an expression used to set forth a great nation. It 
Bays they shall be as numerous as what ? As the grains of 
the sand on the sea shore and as the stars in the heavens. 
That is the shadow of scientific fact which science is showing 
us day by day to be true. Then take certain passages in the 
book of Job ; look at the 26th chapter, in which it says that 
" God hangeth the earth upon nothing." I think if that 
could be referred to Sir Isaac Newton he would say that it 
was a distinct foreshadowing of the theory of gravitation 
3,500 years before it was demonstrated scientifically in 
modem Europe. Now take the verse following that, 
which states, "He bindeth up the waters in his thick 
clouds." There are several professors here who know 
the meteorological system of nature, and I ask them 
whether that does not perfectly describe what happens 
in the case of a monsoon in Incfia when there is a mighty 
evaporation from the Indian Ocean which is caught up into 
the mighty clouds, and these vapours are wafted hundreds 
and hundreds of miles from the ocean for the service of 
man? 

Now take the 28th chapter, and amongst others it is a 
wonderful chapter containing astounding statements — most 
of them of a geological or mineralogical character, and no 
doubt every one of them will be more and more verified as 
science increases ; but it says : " As for the earth out of it 
Cometh bread : and under it is turned up as it were fire." I 
believe that is one of the theories of geology, that inside the 
earth there is fire. We were told that 3,500 years ago in the 
Bible. I ask you to look at your Bibles and refer to the 38th 
chapter of Job, where God spoke out of the whirlwind, and 
see whether there is not there a marvellous description of 
the physical phenomena of nature, but which have been 
described with a sublimity more than human and an eloquence 
more than mortal. That is what I call an inculcation of the 
scientific spirit in mankind by divine authority. Now I ask 
you to compare this scientific spirit inculcated by Holy 
Writ with the defective knowledge in Christian times, at 
the time of Galileo and Christopher Columbus. It is that 
scientific spirit which false religions ignore while modem 
science ascertains tnith, and if science is true it must agree 
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with Scripture, and we find it is so. The more we study 
the more we learn on this subject. 

There is one more point I should like to refer to in regard 
to sanitation. At the time of the Social Science Congress 
at Huddersfield in Yorkshire where I was the President, a 
sermon was preached to them by a reverend gentleman who 
told them they could not do better, if they wished to study 
the principles of sanitation, than refer to many passages in 
the book of Numbers, and more particularly in the book of 
Leviticus, where they would find many principles of sanitation 
propounded 3,500 years ago, and they have been more or 
less carried into modem practice and impressed upon our 
fellow countrymen. I should like to ask any medical man 
who has been engaged in, I will not say the elimination, but 
in the isolation and limitation of the Bubonic Plague at 
Bombay, whether he could, on the whole, devise a better 
system of sanitation than that propounded by Moses for the 
limitation of leprosy in those days ? This is the scientific 
spirit derived from Scripture and applied in a most practical 
manner to the most humane of purposes. 

I should like to say one word in conclusion on the scien- 
tific part of the subject. One interesting portion of science 
surely is natural history. I should wish anyone to observe 
not only the number of plants and flowers mentioned in 
Scripture, but animals, especially in Leviticus, and the 
description and classification of various kinds of beasts. 1 
consider it a wonderful instance of classification, and I doubt 
whether it would be better done in these days. 

So much then for all the points of science, learning and 
research which verify Scripture. I feel that time is passing 
and that I have trespassed too much on your patience ; but 
I had intended to show you how, while on the one hand the 
Holy Scripture answers all these tests, no other Scriptures do. 
Apply these tests by which Holy Scripture is confirmed and 
verified, to any other religion in the world, and the religion 
in question is scattei'ed to the four winds of Heaven — not a 
word can stand — its geography cannot, nor its philosophy nor 
its science — nothing willbear the ligbt of modem science, not 
even Mohammedanism. Sir William Muir, who is the greatest 
living authority on the subject, will tell you that of all books 
the most unintelligible is the Koran of Mohammed. I believe 
I have secured your careful attention to this momentous 
matter, but you may take it from me, as one who knows 
what these religions are, that no book on eaii;h will stand 



RT. HON. SIR R. TEMPLE, BART., ON THK UNITY OP TRUTH. 33 

the test that our Bible will. I do not pose as a man of 
science or of learning, but as a man of some knowledge from 
his own investigations, from his own eyesight and observation 
of the subject of wliich he is talkiug, and I hope what I have 
said may strengthen your faith. (Applause.) I recollect 
when, bjr invitation, I was standing by the open gi-ave of 
Darwin in Westminster Abbey and the solemn anthem was 
being sung, "Blessed is he wno getteth knowledge." That 
is the sum total of my address to you this afternoon. Let us 
get that knowledge as Darwin got it, and the more we learn, 
the more we study, the more we inquire, the more we know, 
the better shall we understand the words of Scripture as the 
one thing upon which we are to base all our happiness on 
earth, and all our hopes in the life beyond the grave. 
(Loud applause.) 



A vote of thanks to Sir Richard Temple, moved by Sir Joseph 
Fajrer, P.R.S., and seconded by Professor Edward Hull, F.R.S , 
was unanimoasly carried. 

Afterwards the following address, signed by the Lord Chancellor, 
was presented to the President. 
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TO 
SIR GEORGE GABRIEL STOKES, Bart., 

LL.D., D.SC, F.R.S. 

We, the Vice-Presidents, Council, Members and Associates 
of the Victoria Institute, desii-e to oflFer our most sincere 
congratulations to you, our President, on the occasion of the 
Jubilee of your tenure of the Lucasian Professorship of 
Mathematics in the University of Cambridge. 

Wk shall not attempt to enumerate your varied and 
valuable achievements in diiFerent branches of science, but 
will confine ourselves to expressing our deep appreciation of 
your labouis in the field of Natural Religion. It has 
strengthened the faith of many to fiud that one so Avell able 
to judge as yourself has not found Religion and Science 
antagonistic, but you have in many instances — notably in 
your Gifford Lectures — either given able and convincing 
expositions of their harmony, or have clearly demonstrated 
the wisdom of a suspense of judgment till the advance of 
human knowledge may enable solutions to be discovered for 
problems as yet unsolved. 

We trust the Victoria Institute and its high objects may 
long have the advantage of your Presidency, and that everj' 
blessing may be vouchsafed to you, to Lady Stokes, and to 
your family. 

(Signed) HALSBURY. 

Victoria Institute, 

June 19th, 1899. 

F. W. H. Petrie, Capt., 

Hon. Sec. 



ORDINARY MEETING.^ 



Professor H. L. Orchard, M.A., B.So.,in the CHAm. 

Ttie Minutes of he last Meetuig were read and continued ; 
the Cliairman then called on Mr. Slater to read his paper. 



LIFE AS COMPARED WITH THE PHYSICAL 
FORCES. By J. \V. Slater, Esq., F.C.S., F.E.S. 

THE question is often asked, " What is Life ? " and to this 
inquiry the most profound thinker and the most careless 
and superficial dullard, whether of the *' classes" or the 
** masses," is equally unable to give a reply. We may, 
indeed, heap up words which merely darken counsel and 
obscure what they profess to explain. 

2. We are often asked whetlier life is a principle or an 
agency like the so-called " physical forces," or as they are 
now more generally named, '* forms of energy." 

3. Is life at all comparable to heat, to light, to electricity, to 
magnetism, to chemical, or to mechanical action? Some 
persons tell us that all these forces are merely certain modes 
of motion acting imder peculiar conditions upon matter. 
If this is the case, and if life is one of them, then a living 
organism also is merely matter set in motion. Let us 
examine this doctrine. 

4. The first great difference which we can recognize between 
life and the physical forces is this ; we can measure any of 
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these physical forces by their manifestations ; but we cannot 
measure life by its manifestations. We can measure light 
with great accuracy. We can compare one source of light 
with another, and thus ascertain the luminous power of the 
sun, of Sirius, of an arc-lamp, a glass lamp, a gas burner, 
a candle, or an aurora borealis. We can show how many 
candles we should have to group together for their united 
radiance to equal that of the sun. 

5. In like manner we can measure lieat. We can find the 
temperature required for melting any of the metals or for 
boiling or evaporating away any liquid. We can deter- 
mine the quantity of heat which can be obtained, for instance, 
by burning one ton of coal, of any determined composition. 

6. We can measure the power of a magnet, or of the electric 
current produced by a dynamo, or by a galvanic battery of 
some known construction. Most easily of all we can measure 
mechanical power, or the motion which it produces. 

7. But can we make any similar determination or measm'e- 
ment with life ? Can we, for instance, say whether there is 
more or less life in a child or in a grown man, in a microbe 
or in a whale, in an ox or in an oak trse ? Some of these, 
and of many similar questions which might be framed, 
strike us at once not merely as unanswerable, but as absurd. 

8. You might, perhaps, say that there is more life in a man 
than in a hedgehog. The man will live longer, travel faster 
and further, and exert more power in various directions than 
can the hedgehog. He is a greater weight of living matter 
— a point which some people take as a standard- But 
give the man a score of Spanish flies, and he will die in 
torment. Give the hedgehog a similar dose and he will eat 
them without injury, and in his manner he will ask for more. 
In short, his life resists and overcomes an agency which des- 
troys the life of man. 

y. We might, perhaps, fancy so swift, powerful, and heavy 
an animal as the African buffalo must contain more life than 
a man. Not so ; let man and buffalo be each bitten by a 
Tsetse fly. The buffalo will shortly perish, but the man 
will experience no more inconvenience than he would from 
the bite of a gnat. 

10. Or again we might think that the quantity of life in an 
ox would be almost immeasurably greater than that in the 
spore of a microbe. Yet the spore will resist degrees of cold 
and heat much more than sufiicient to kill the ox. 

11. We see further difliculty in finding a measure for life if 
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we compare a mammal with a bird on the one hand and with 
a reptile on the other. Both these two live longer than 
mammalia. But whilst the bird breathes more rapidly and 
abundantly than the beast, whilst its blood circulates more 
rapidly and has a higher temperature than that of the beast, 
the reptile deviates in the opposite direction. The bird, it 
may be said, differs from a lump of stone more widely than 
does the beast, but the reptile differs less. What then is the 
standard according to which life could be measured? 

1 2. A further difference between life and the physical forces, 
or modes of energy, is that we can convert the latter into 
each other. But we can effect no such transformations with 
life. Let us take an instance; a lump of coal contains, 
stored up, a quantity in proportion to its weight and its 
quality. If we burn it, this chemical energy is converted 
into heat. If we allow this heat to act upon the boiler of 
a steam engine the heat is converted into mechanical motion. 
These transformations are not arbitrary in their quantity but 
quite definite. 

13. We may go farther : if we use the mechanical power to 
make a coil of wire revolve between the two poles of a mag- 
net the mechanical power is thus transformed into electricity, 
which again by certain arrangements can be made to appear 
as hght (arc-hght). Similar transformations backwards and 
forwards can be effected in different directions. We can 
convert heat directly into light. We can transform motion 
into heat as in the well-known process which ensues if the 
axle of a wheel in quick rotation is not supplied with any 
lubricant to reduce the friction. We convert mechanical 
power into electricity by rubbing a piece of glass or amber 
with rough dry silk — the manner in which electricity was 
first observed. 

14. But can we transform any one of these forces or agencies 
— call them what we please — ^into life ? No ; life as we know 
it, can certainly exist only between certain limits of tempera- 
ture, probably at the outside between — 100° to + 300® 
Fahrenheit. If we reduce the temperature still lower all 
forms of life die out as do most long before reaching this 
lower limit. If we heat living beings too strongly they also 
cease to exist. Some of the spores of microscopic organisms 
can resist a temperature exceeding that of boiling water. 
But very few of the larger and more highly developed 
animals and plants can bear a heat exceeding 120" or below 
10" Fahrenheit. 
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15. Yet this fact that life can exist only between cert^n 
limits of temperature gives ns no right to infer that heat w 
life. We may heat matter — even organic matter — to the 
most varied degrees, but if Ave thoroughly exclude all germs 
of life it remains inert and dead. The manifestations of life 
and of heat touch each other, but they are not mutually con- 
vertible. OtheiTS— especially quacks — tell us that electricity 
is life, but they fail to produce any decisive evidence in 
support of their hypothesis. 

16. It is again said that light is life. In reply, W0 mav be 
content to point out that multitudes of living beings, both 
plants and animals, exist and multiply in absolute darkness, 
for which, indeed, they seem especiall}" adapted. 

17. We cc)me now to a capital distinction. We may start 
heat, light, or motion afresh where nothing of the kind has 
previously existed. We may descend to the fuilhest accessible 

Eoint iu the Blue John Cavern at Castleton, where no light 
as penetrated since the present order of things took its 
rise. If we have provided ourselves with a box of matches 
and a candle we shall find it quite as easy to strike a 
match and to light a candle as on the surface of the earth, 
where the sun's light visits us every day (except in London^. 
Or let us find some place where no electric current is 
traceable. Yet by rubbing a stick of sealing-wax or a cake 
of gutta-percha with silk, or catskin, we obtain electric 
sparks. In short, any of the physical forces can, so to speak, 
be started afresh. 

lb. How is it with life ? Our great anatomist Hunter said, 
" all life comes from the egg " (omne vivum ex ovo\ or in other 
words, theie is no life without pre-existing life, be it in the 
form of egg, seed, or spore. 

19. Experiments have been made without end to obtain life 
from inanimate matter. Virgil gives a receipt for creating 
a swarm of bees from the carcase of a bull. Insects generally 
were supposed to arise spontaneously out of dust, water, or 
refuse of any kind. It will scarcely be believed that good 
old Rosel, Jan Swammerdam and other naturalists of the 
old time had to show how moths, butterflies, beetles, bees, 
etc., were produced from eggs, to trace these creatures 
through their successive stages of growth and development, 
and to prove that they no more originate spontaneously than 
do horses or men. Errors die hard. When it was shown that 
insects are procreated by antecedent insects the believers iu 
spontaneous generation retreated to more obscure regions. It 
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was urged that infusoria and microbia were self-begotten. 
The experiments made in this direction by Pouchet and others 
seemed at times to be successful ; but on closer examination 
some flaw was always prnsent. The air is not free from the 
spores of microscopic vegetation, nor even from the ova of 
minute animalcules. The surfaces of the apparatus used in 
such experiments, glasses, forceps, stirring rods, etc., are 
coated with them ; the water and even the mercury used 
are not free from life. Pasteur and Tyndall liave made 
many experiments with every precaution, and have again 
and again found Hmiter's law verified — "no life without 
antecedent life." 

20. The trial is being daily made in commerce on a gigantic 
scale. The Australian mutton, heated for a sufficient 
time to a temperature high enough to destroy the geims of 
life, at once plunged into tins similarly heated and at once 
soldered up, remains sound, — that is lifeless. In a few rare 
cases where such tinned meats have been found bad on 
opening, it has appeared that there was some httle flaw or 
chink in the metiil or the soldering through which air might 
enter. And where air does so enter it cairies along with it 
the germs of life. 

21. The experimentalists who have endeavoured to origin- 
ate life afresh have all been guilty of an error in principle, 
which would have vitiated their results even if apparently 
successful. They operated upon animal and vegetable 
matter, milk, blood, juices of meat, decoctions of hay, etc. 
Now all these substances presuppose the existence of life. 
They have never fairly attempted to originate life from 
mineral matters ! Hence their most skilful experiments have 
been in principle null and void. Before vire can show the 
origin of life we must be able to produce it in matter \vhich 
is not merely lifeless, but which is not a product of life, and 
which as far as we know has never been quickened. No 
attempts in this direction are recorded in the scientific 
journals. I must confess that when a youth I spent some 
time in experiments of this kind. I am now by no means 
disposed to renew the attempts. If man were able to call 
into existence some being wliich has no place in nature, 
it might prove to be the germ of some pestilence more 
dreadful than any yet known. 

22. There are persons who tell us that if we can only bring 

f)rotoplasm into spontaneous motion the great problem of 
ife will liave been solved. If I we have long ago been told 
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that there is much vu'tue in an if. Those who make this 
suggestion merely show their want of acquaintance with 
protoplasm. This substance has never yet been found 
except in plants or animals, living or dead Search the 
inorganic world through and you will not find it. The chief 
source for it is in a fungus known as Ethalium septicum, 
growing on the heaps of spent bark thrown out from tanneries. 
It is not a simple substance. It does not consist chiefly of 
albumen or gelatine. It is composed of no fewer than forty-five 
constituents, namely, plastine, myosine, peptone, peptonoid, 
pepsine, mecleine, letheine, guanine, "sarcene, xanthene, am- 
monium carbonate, paracholesterine, traces of cholesterine, 
ethalium resin, a yellow colouring matter, glycogen, a non- 
reductive sugar, oleic, stearic, palmitic, butyric and carbonic 
acids, glycerides and paraglycerides of the fatty acids, 
calcium stearate, palmitate, oleate, lactate, oxalate, acetate, 
formiate, phosphate, carbonate, and sulphate, magnesium and 
potassium phosphate, sodium chloride, iron (in some un- 
known state), and water! How are all these substances 
(many of winch are in themselves very complex and are to 
be obtained only from pre-existing plants and animals) to 
come together and to combine ? By cnance ? Protoplasm is, 
in fact, not the cause but a consequence of life. And when 
we have it before us how are we to set up in it those mole- 
cular motions which we recognise in living beings ? As a 
half-way step towards animation I have taken the unimpreg- 
nated eggs of female moths and have exposed them to 
differenr temperatures, to different rays of light, to feeble 
electric currents, to the action of magnets, to gentle 
mechanical movements. But all these methods proved vain 
The eggs dried up and became decomposed, and on micros- 
copic examination they were found not to have taken the 
slightest step towards life. 

23. AVe are sometimes told that at one time men of science 
doubted the possibility of forming organic compounds 
artificially until Woehler produced urea from dead matter, 
and that we may, perhaps, some day be able to manufacture 
not merely organic matter but actual organisms. It will be 
soon enough to consider this case when it shall have arisen. 
Up to the present day chemists have produced artificially 
secondary products, excretions, pigments, results of decom- 
position ; but they have never obtained any of the primary 
compounds in which life seems to inhere. Much less have 
they produced organisms, organised struotiu'es, of whatever 
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degree. When they shall have done this, — when they can 
show us, in the receiver, a globule which assimilates outside 
matter, grows, displays irritaoility, reproduces itself, and dies, 
their claims may be sure of a fair examination. But it is 
fiurely unphilosophical to take into account evidence which 
has never yet been brought forward. 

24. In fine the more Ave observe, experiment, and study, the 
more we are disposed to conclude with Moses, Hunter, and 
Darwin — who all substantially agree on this point — that 
life has not sprung up spontaneously on the earth, but that 
it has been originated by a Higher Power. We may safely 
say that this power cannot have been the god of Comte and 
the Positivists, Human Nature in the abstract. 



Discussion. 

Dr. R. C. Shettle. — I think that Mr. Slater has done good ser- 
vice by reading a paper before this Society on ** Life as compared 
with the Physical Forces,'* because it paves the way for the inves- 
tigation and discussion of this great prohlem, animal life ; and the 
mode in which the various phenomena are elicited hy the animal 
body, from the motion of a muscle to the evolution of mental 
power, is a subject to which I have for many years devoted a very 
large portion of that leisure time which I coold snatch from the 
aK^tive practice of my profession ; and this must be my excuse for 
occupying the attention of this meeting fur a short time in reply to 
Mr. Slater's remarks. 

I think that a careful perusal of the paper, justifies the remark 
that the author has taken what may be called the negative view of 
this great question. 1 say " great question," because a little con- 
4sideration must show that it is a question which involves, directly 
or indirectly, all the best interests of man both in this world and 
in the world to come. At the same time, it is a question which 
is often avoided because of the difficulties which have to be sur- 
mounted by anyone who ventures to enter upon it. Mr. Slater 
has reminded us that we can measure light, heat, electricity and 
magnetism, but that we cannot measure life ; and again, he has 
told us that whilst we can convert the physical forces into each 
other, wo cm effect no such transformations with life. In passing 
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I raay remark, however, that " will-power," one of the strongest 
manifestations of life, is directly capable of being measnred by the 
contractile power of the muscles. A third point of difference upon 
which Mr. Slater comments, is that life can only exist between 
certain limits of temperature ; and again, if I am not wrong in my 
interpretation of his remarks, lie suggests that because it cannot 
exist outside those limits, it is not of the nature of a physical 
force. Another distinction upon which great stress is laid is that 
whilst we can " start heat, light or motion afresh where nothing 
of the kind has previously existed," we cannot start life, for'* there 
is no life without a pre-existing life, be it in the form of egg, seed, 
or spore." 1 think that there is no one present who would for a 
moment dispute these statements, but I cannot altogether admit 
the author's deductions. In as few words as possible I will 
endeavour to define the views I hold with regard to animal life, 
and the very important relations which exist between the material 
body and the physical forces, and between these and the phenomena 
of life. Of course in these comments I can do so only in the most 
cursory manner. If we go to the Bible, as we may well do for 
information on this point, we find it stated that (1) " the life of 
the flesh is in the blood." (2) "The life of all flesh is the 
blood thereof," plain statements which demand the most careful 
attention in any enquiry as to the nature of animal life, and which 
should be capable to some extent of proof. I had confidence in the 
assertion, and the results of my investigations assure me that they 
are literally true. 

Many years since I began to study the nature of the blood with 
the object of ascertaining the mode in which it could be utilised 
in the maintenance of the energy of the phenomena of life. 
Physiology had already determined that its power in this direction 
resided in the oxygen which it contained ; ergo, if life is a subtle 
and non- physical form of energy, it must exist in the oxygen, or the 
latter could not maintain it in the animal ; and, as such a pro- 
position was impossible, the only other reasonable conclusion was 
that the oxygen aroused vital energy through its physical 
properties. I next found that oxygen is a highly magnetic 
substance, and, when it is conveyed into the blood in any quantity, 
has the power of proportionately increasing the blood's magnetic 
charge. I therefore concluded, upon this and other grounds, that 
"life" is essentially p. physical form of energy, i.e., that life is 
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a pecaliar description of motion, the character of the motion being 
regulated by the nature of the forms of matter which compose the 
organif m. To prevent any misconception of the nature of my theory 
I will endeavour to explain it as briefly as possible. My chief points 
are as follows : — (1) I recognise, as the only logical conclusion, that 
all formed matter was created by a power external to itself, and 
consequently that it had its origin in the Deity. (2) That the 
same power which created the matter is still upholding it in all its 
forms. (3) That every form of matter evolves pheuomeua which 
are characteristic of that form, and the conditions to which it is 
subjected. (4) That the material body of a living animal is no 
exception to these laws, but that all the phenomena of life which 
it manifests are the immediat.e result of the work done by the differ- 
ent forms of matter. I hope I have now sufficiently expressed my 
theory to make it evident that [ regcrd matfcr as the agent, and 
the agent oul}', by which impressed force is directed ; whilst the 
various fonns of physical force (of which vital phenomena are one) 
are regarded as the direct result of the impressions which the 
different forms of 'matter, under various conditions, convey to the 
ethereal medium which pervades all matter and sps-ce. Indeed 
the theory appears to prove that these physical impressions of 
animal life are registered in ethereal matter, forming the basis of 
memory, and also of the inward and imperishable man. Of course 
this theory obliges us to admit the truly mechanical nature of all 
the phenomena of life, and I know that there are some persons 
who regard this as a very low estimate of what is the greatest 
manifestation of the Creator's power. In my humble judgment, 
however, it greatly enlarges oar conception of His power, just as 
our ideas of the ability of a mechanic are increased by the skill 
which he has displayed in his work. Again, if this theory be closely 
examined it will be found that all disorder and disoa.se may be 
traced fo the effect of some impression conveyed to the scnsorium, 
either through the senses, which are truly mechanical, or by the 
introduction of unsuitable matter into the system. 

I will only add my conviction that the Victoria Institute would 
confer an enormous benefit upon suffering humanity if it would take 
measures to probe to the uttermost the connection which exists 
between life and the physical forces, and in such case Mr. Slater's 
paper would meet with its full reward. 
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THE FOLLOWING COMMUNICATIONS WERE 

RECEIVED. 

(1) Professor Lionel S. Beale, M.D., F.R.S., writes : — 

February ISth, 1893. 

While I agree with the general views of the author of the 
paper, I think the facts compel ns to go nauch farther and draw an 
absolute line of demarcation between all living and all non-living. 
So far, no properties discovered in any non-living matter justify 
the opinion of the origin from it of the living. And there is 
good reason for concluding that every form of non-living matter 
might have existed for infinite ages and under any conceivable 
physical conditions, without the most minute speck of the simplest 
living being evolved. 

That which universally distinguishes every form of living 
matter from matter in every other state is a property, power, or 
agency by which the elements of matter are arranged, directed 
and prepared to combine, according to a prearranged plan and for 
a definite purpose. This power cannot be compared with any 
known powers or properties. Under its influence the rearrange- 
ment of the elements of matter is effected. The matter so acted 
upon is always colourless and exhibits no structure when examined 
by the highest magnifying powers ; and the changes in question 
only occur while the matter lives. The power may therefore 
fairly be called vital power and the living matter Biopla^sm. Now 
of the chemical composition of this Bioplasm and of its con- 
stituent substances we know nothing, and it is doubtful whether 
we shall be able to ascertain anything concerning its exact nature, 
seeing that we cannot chemically examine Bioplasm without 
destroying it. It ceases to be alive and the substances obtained 
are merely the products which result after its death, " Protoplasm" 
has been applied to matter in many different states and the word 
has never been defined. Matter alive and dead, structureless and 
exhibiting structure, matter hard and soft, coloured and colourless, 
opaque and transparent, cooked and uncooked, has been called 
Protoplasm. Living matter cannot therefore be properly indicated 
hj a word which is also applied to dead matter. 

There is no gradual transition from non-living to living, but the 
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two states are absolutely distinct. The living world is not an 
outcome — has not been evolved from the non-living world. The 
relation between life, power, and matter is not quantitative, for a 
particle of matter so small that it could not be seen by the 
highest magnifying powers at our disposal may be the carrier of 
vital power capable of imprassing with pecaliar properties and 
conferring peculiar structure upon hundredweights of matter 
which by degrees may come within the sphere of its influence ; 
while, as regards time, this influence may be handed down 
through ages. I claim therefore for all Life a special position 
independent of, and not in any way related to, any physical forces* 
Life power must be placed in a category by itself, having nothing 
in common with any material forces, powers or properties, and 
holding in the cosmos a remarkable and peculiar place. If 
governed, it mast be governed by laws having nothing in common 
with those which govern non-living. 

(2) From the Rev. R. Collins, M.A. 

We often perhaps get into difficulties by not distinguishing 
between abstract and objective ideas. " Energy " and " force "^ 
are distinctly abstract ideas, having no existence outside the mind 
of the reasoner. *' Life " is equally an abstract idea. 

The lecturer says, " We can measure any of the physical forces 
by their manifestations ; but we cannot measure life by its mani* 
festations." What do we mean, when we say we can measure 
light and heat ? What do we mean by " more or less light " ? 
and "more or less heat"? "More or less light" means, that 
there are more or less ethereal pulsations on a given point in a 
given time. We should say the same of what is called " radiant 
heat." Heat and light are not intrinsically capable of being 
either more or less subjective (not objective) realities. The- 
same is true of life, regarded merely as to its nature ideally ; and 
that is what appears to be intended by the author. What do we 
mean by " more or less " life ? We cannot really measure either 
light or heat ; we can only measure their energies, which we can 
only do by measuring the work done by them. Now in the same 
sense, surely, we can measure life. We can in fact only discern: 
the presence of what we call life — which some call " vital energy *' 
—by work done. And we can measure the work that is done by 
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the will and energy of ican, aa truly as we can measure the work 
done by the energies of light and heat. 

The mere exhibition of life for a longer or shorter time in an 
orgnnic structnre does not appear to indicate anything in the 
quality of life itself, but only something in the quality of the 
organic structure independent of the life-energy which has been 
manifested in connection with it. 

What are called " physical forces '* or " energies," are probably 
results of ethereal action. Why should not the energies, the 
working of which we call ** life." be so also ? May not life be the 
energy of something, different from that which is at the basis of 
the " physical forces," but yet something analogous ? 

So far as we can see, there is probably a more real analogy, 
than is often thought, between the generation of light, when it 
has "not previously existed," and the generation of life. If we 
strike a match in a ** cavern ** or elsewhere, we are not originating 
light; we arouse, mechanically, what arc called "potential 
energies" (due to some qualities ethereal or material, which 
we cannot understand) in the phosphorus of the match and the 
oxygen of the air, the coalescence of the atoms of which, in some 
way, stirs the ether around into light-waves. We take potential 
light with us into the cavern, and we find potential light there. 
There must be two potentials which coalescing shall result in 
light. So in regard to life, we must go beyond the ovum to the 
ovuTn vivum : and that we never find, unless two potentials have 
already coPw^esced. If we say we can start, or originate, light, we 
can equally say, that we can start, or originate life, where the two 
requisite elements can be brought together. If we say, that the 
life-energy can only be generated by previous life, we can also say, 
that light can only be generated when two things that have the 
proper potentialities for light can be brought together. As for 
** spontaneous generation," whether of light or life, there can be 
no such thing, as is evidenced in the " physical forces " alone. 

When we push back our thoughts to try to gi*asp the origin of 
these mysterious energies — all probably results of ethereal action 
of some kind — ^we are lost. All we can see at present is, that the 
mind and will of man are certainly capable of initiating energy ; 
and when we think of the energies of the universe, we can bnt 
come to the conviction of an all-comprehensive and originating 
intelligence, of infinite wisdom and capacity, the Creator. 
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(3) Surgeon-Colonel S. Smith, R.E, writes* : — 

In commenting npon the subject matter of this important pRper, 
let me premise my remarks hj declaring that I am, at the very 
outset, at variance with the author of this paper in his view of the 
special nature of vital force ; and in his attempt to show that it 
differs from force in the accepted sense of the term ; and I shall 
venture to state my belief that vital force, or foi'ce so called in con- 
nection with organic matter, is neither more nor less than fo reefer se. 

If I ask myself what force or energy really is : and inquire into 
its origin, I am inevitably brought to the ultimate conclusion that 
force is in itself the expression of the will of the Creator, existing 
in all His works, inorganic and organic alike, and manifesting 
itself in an endless variety of ways. 

Let us now consider the nature of vital force, and endeavour to 
discover the difference, if any exists, between it and force per se ; 
or, as we may call it, primary force : and in order to do this we 
mast compare the manifest effects of active vital force with thoae 
of foVce in action. 

Force, within and without the body, exists under two conditions 
(a) a latent, (h) an active force. 

In the organic world it lies latent in the seed as germ life. 

In the inoi'ganic world it lies latent as explosives, coiled springs, 
elastic substance, etc., etc. 

Under altered conditions, by the energy of other accessory forces, 
e.g., heat, moisture, endomosis, etc., the latent life force of the seed 
becomes active, its manifest effects being those of assimilation and 
growth ; slow in some forms of vegetable life ; wonderfully rapid 
in others, as in the fungi. 

In the inorganic world under similar conditions as to accessory 
forces, the latent fores becomes active : the resultant activity 
being more rapidly manifest as to its effects, the dynamite explodes, 
the released spring instantly uncoils, the elastic substance suddenly 
resumes its original length and form. 

Here, owin^ to different conditions, the analogy ceases to hold 
absolutely good ; for in the seed there is a constant accession of 
force by pabalum, strengthening and increasing the vital force, 



* This able communication has been somewhat abbreviated owing to 
its great length ; but it might have formed in itself a separate paper for 
a meeting of the Institute. — £d. 
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and enabling it to overcome for a certain time all the opposing 
forces which, in the very order of things, must at last neutralise 
it. 

In the case of the explosive, coiled spring, and elastic substance 
the force is constant, as opposed to the incremental vital force of 
the seed; but in both examples the ultimate result is the same, 
neutralisation of primary force by opposing force, or forces, 
producing stasis in the inorganic, and stasis or death so called in 
the organic world. 

In the higher forms of development of the organic world, in 
respect of which the human body may be taken as the most perfect 
example, force is active ah initio : evidencing its activity by the 
movements of the spermatozoa producing activity involving change 
in the Graafian vesicle ; and later on evolving the spinal cord and 
brain, the formation of the heart, and establishment of its con- 
tinued action in connection with the circulation of the blood ; and 
later still, evidencing its existence by the various f auctions of the 
body, many of which are of a purely mechanical nature, e.g., 
mastication, deglutifcion, defaecation, micturition, respiration, and 
muscular movements of the tongue, eyes, limbs, neck, and trank. 

These forces find their analogues, and are identical with, force 
observed in connection with various machines, of which the 
locomotive afFords an example. 

In man this life force, conferred originally upon him by the 
Creator, has been given in greater or less quantity to each of his 
children ; thus we have from birth weak infants and strong infants. 
So again vital force is incremental, and can therefore never be 
constant. 

As in the case of infants, so also in respect of engines ; we have 
toy engines capable of exhibiting a small degree of force, and 
greater engines of higher power. 

In respect of this incremental condition of life force, it might be 
said that analogy again fails to represent the identity of force in 
the human body and locomotive. Is this so ? Give no food to the 
infant, the life force fails ; opposing forces neutralise it, and stasis 
(death) follows. Cease to supply the locomotive with fire and water, 
and yoQ open the valves in vain, stasis follows from neutralisation 
of opposing forces. God gives primary force to the child, man 
supplies it to the locomotive. 

So that if life force fails for want of pabulam (food force), 
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docs it nofc follow tbat the force which is supplied hj the food is 
identical primarily with that of life force, else why the result ? 

As to the functions of the organs of the senses, are they not 
evolved by force from without ? e.gr., of the eye from the impact of 
light, and the effect of its transmission through the organ to the 
brain. 

Of the ear, from the impact upon its drum of vibrations conveyed 
by the atmosphere and their transmission to the brain through 
membrane, ossicles, etc., and so on with the other organs. 

With the special recognition of these forces as seeing, hearing, 
smelling, touch, and taste, through the medium of the brain by the 
inner or spiritual man we have not to deal. Our theme is the 
identity of force ; our field the conflict of force. 

We do not say for a moment that primary force, or at least a 
portion of it, is not convertible ; or, to put it more clearly, capable 
of acting in more than one direction: or that it may not be 
modified, and apparently but not really changed as such, by the 
conditions under which it is placed. 

Let us now glance briefly at force in connection with the brain 
and spinal cord ; and compare it with that observed in connection 
with a battery and accumulator. 

In both cases force originates from pre-existing force active in 
the brain and spinal cord, latent in the battery by the agency of 
the pre-existing active force ; the brain and spinal cord at the will 
of the Creator were formed. By man, the battery was constructed, 
and its force lies latent. So also does life force lie latent in the 
seed. Force in connection with the brain and spinal cord exists 
ab initio, and is increased and maintained by decomposition of 
organic matter within the body, the latent force of which organic 
matter it assimilates. 

The brain and spinal cord is a living battery and accumulator, 
whose nerve trunks are conductors. 

Force in cocnection with a battery becomes evident when it is 
rendered active by decomposition of inorganic matter, and inter- 
change of elements liberatiug latent force. 

In both cases, after a certain time, stasis results in respect of the 
brain and spiual cord, from want of food force, or it may be shock 
or injury ; and in that of the battery, from want of undecomposed 
inorganic matter. 

•Heat, as an evidence of force, is evolved by a battery in action. 

E 
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So also in respect of the spinal cord and brain the same resnlt 
follows, e.g,^ in blushing and flushing reflex conditions arising out 
of some temporary alteration of the normal quantity of vital force 
conveyed by the vasomotor nerves. 

Light is produced as a display of electrical force, under the usual 
conditions of interrupted current, etc. So also is ligbt, or that 
condition of force which gives rise to it, produced when force is 
suddenly and abruptly applied to the organ oi vision, e.^., by 3. 
blow ; or, when the eyes are closed, by pressing the fingers upon 
the eyelids so as to cause pressure upon the eyeballs, assuming, 
with regard to the blow, the appearance of a flash of light, or a 
myriad of bright sparks ; and from pressure by the fingei* that of 
a ring of light ; such efforts, as in the case of the batteiy being 
obviously due to interruption of a current of force. 

Shock results also from interruption of an electrical force current. 

So also as to the brain and spinal cord similar consequences 
follow, e.gr., a blow over the ulnar nerve gives rise to shock from 
sudden stoppa$2:e of vital force current. 

Small shocks producing pin and needle sensations are experienced 
by the use of the battery and coil, etc. The same sensations are 
the sequence of partial pressure upon a nerve trunk. 

Complete hindrance to electrical force current and vital force 
flow entail the same results: cessation of all manifest effects of 
the former; and abolition of functions of parts supplied by the 
latter. 

In connection with a battery, we see under certain conditions — 
mechanical effects of electrical force — or so-called conversion of 
the former into the latter, these effects being, however, neither 
more nor less than qualities of primary force rendered evident by 
the conditions under which it is placed. In like manner we find 
the mechanical effects of vital force in connection with the brain 
and spinal cord rendered evident by the conditions with which it 
is associated, and under which it is placed; giving rise to 
mechanical motion in the body wherever needed, e.gr., sucking, 
mastication, deglutition, evacuation, heart and artery movements, 
respiratory, limb and general movements of the body through the 
agency of the muscular system. 

The ball and socket joint of the scapula and humerus with its 
associated muscles affords an example of adaptation and con- 
struction, such as permits of a display of every form of 
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mechamoal motion, which the most complex machines are capable 
of performing. 

Is it not clear then that vital force associated with the brain 
and spinal cord effects all theso mechanical movements of the 
body, just as the electric or steam force acts upon the movable 
parts of the machinery upon which they are brought to bear? 
In each case a movable body, or parts of a body — applied force — 
and movement as a resalt. 

Does it not further appear that a current of primary force 
holds within itself as properties or constituents of it — as in the 
case of a ray of white light — ^in a state of parallelism — heat, 
light, electricily, actinic, and probably other forces— as yet un- 
known to us, which do become manifest when its parallelism is 
disturbed or desti*oyed. 

We have now to consider an important statement by the author 
of this paper, viz., that vital force, unlike physical force, cannot 
be measured; and he asks for a measure of life force, and 
standard of comparison. 

Now, if we seek for this measure of life force and standai'd of 
comparison, we must search for it among the opposing forces of 
life, of which it may be truly said "their name is legion," e.^., 
starvation, blood-letting, poisons, etc., etc. From all these we 
may, with most advantage, select that of poison, the power of 
which, in opposition to that of life force, is now so well-known, as 
to enable us by its means most readily, and with nearly absolute 
certainty, to estimate the quantity of life force present in some 
organic bodies. 

As to the degree of vital force existent in different individuals, 
in animals, and other organic forms of life, it is clearly and 
undoubtedly evident that to no two bodies has the Creator 
accorded exactly the same measure of vital force. Daily the old 
aphorism of the famous Greek physician presents itself to our 
minds in all its completeness and truth, ** We differ from ourselves 
at some times in our lives, no less than we differ from everybody 
else at all others.*' If this be so, as exemplified in each 
individual, in infancy, youth, and old age — owing to antecedent 
or hereditary causes producing difference of quality of structures 
— ^inherited and acquired ; from opposing forces of disease — in- 
herited and otherwise; from mode of life, et alia inter alias, it 
follows that no absolute standard of vital or life force per se 

E 2 
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exists ; but we can measnre it relatively by those forces to which 
we have already alluded. 

For, notwithstanding the difficulties which beset and attend 
such an investigation, we start with the knowledge that a given 
quantity of poison force contained in its alkaloid will — if adminis- 
tered or injected into the body — neutralise, t.e., bring about, 
stasis of its vital force; or in other words, cause the death of 
such an organic body; and further, that the force employed to 
produce such a result must equal the vital force existent in that 
body or stasis would not follow. So that we may say in respect 
of this, that as nine-tenths of a drop of anhydrous prnssic acid 
will cause the death of an average man, it necessarily follows that 
the vital force of the man must be represented by the value of 
the neutralising force of the nine-tenths' drop of the prussic 
acid. 

This comparison of opposing force with life force may be 
extended so as to include the reptilian, insectivorous, and other 
poisons. 

Possibly a more correct standard of the value of vital force 
will be found in electricity ; to which, under certain conditions, as 
a means of extinguishing life in the criminal, the attention of the 
civilised world has been of late directed; and the intensity and 
quantity of electricity necessary to accomplish this, has been 
soQght for, so as to ascertain the exact measure of electricity 
necessary to neutralise it. 

By a less certain method of average as to duration of life force 
in individuals, does the actuary attempt to find its value. 

With reference to the question of effectual resistance of vital 
force to opposing forces such as we have dealt with, which are 
cited by the author, and of which we are cognisant, their very 
existence only proves the truth of the old adage that " there is no 
rule without au exception." 

To attempt to show in the present state of our knowledge the 
why and wherefore of these exceptions would be futile. 

Why, for instance, parsley kills parrots — goats can browse upon 
hemlock, enjoy it and suffer not. 

Why — as cited — the tsetse fly kills some animals and is 
harmless in respect of others. 

Why eggs and mutton produce symptoms in some persons 
analogous to poison, etc., etc. 
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In regard to all tliese and similar exceptions, we can only 
assume that as life exists in a greater measare in some bodies than 
in others, the resistance is correspondingly greater; and that 
where this is not the case, that some difference of stractare 
exists; or that some glandular product is formed; or that some 
principle exists, possibly, and most probably in the blood itself, 
constituting a force which neutralises that opposed to life force, 
and thus leaves it untouched. 

These comments touch not upon the power of the will in 
counectioa with force associated with organic matter; but seek 
to show that force so associated, however divergent, however 
apparently changed, however different in effect, is still primary 
force jper se ; the expression and manifestation of the will of the 
Creator, ari»ing at His command, continuing during His pleasure, 
pervading all His works, evidencing its existence alike in the 
lowest and highest forms of life. 

(4) From the Rev. H. J. CiiARKE, M.A. : — 

In endeavouring to show that life has no place among the 
so-called physical forces, Mr. Slater directs attention at the outset 
to what appears to me to be a conclusive argument. In light, 
heat, electricity, chemical change, and mechanical action, a con- 
vertible energy, measurable by its manifestations, and capable of 
representation by definite quantitative values, circulates among 
these classes of phenomena, discovering itself now in one, now in 
another. Life then, if it were some development of this, should 
admit of being measured by its manifestations. But such is not 
the case, and the difference between the two in this respect is not 
doubtful, but patent and striking; therefore we are entitled to 
regard life as an essentially distinct agency. But what conception 
are we to form of the modus operandi in the manifestations of 
the physical energy ? Mr. Slater reminds us that there are 
persons who hold them to be manifestations of '' certain modes of 
motion." I presume, however, his opinion is that he might grant 
this assumption without thereby conceding that they are thus 
accounted for. On the other hand, he would perhaps allow, at 
any rate his argument does not compel him to deny, that all the 
changes which constitute the phenomena of purely physical life, 
admit of being conceived as modes of motion. For its starting 
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point in every case may be scientifically represented as a specific 
arrangement of molecules, in association with a tendency to select 
from its environment, nnder favourable conditions, suitable 
materials, to attach them to itself, to fashion, in conformity with 
a type to which it owes its origin, the structure which thus r rises, 
to preserve it, in the process of waste and renewal, for as long a 
time as possible from the disintegrating operation of hostile 
tendencies, to adjust within certain linaits its internal economy to 
alterations in its environment, thus maintaining, while it lasts, 
a moving equilibrium. Accordingly, if physical life, whether 
vegetable or animal, presupposes movements among molecules and 
atoms, and is scientifically distinguishable from its absence by the 
characteristics which are to be ascribed to such movements as are 
specifically its own, we are at liberty to affirm, not indeed that wo 
have hit upon a phrase which accounts for life, but rather, that 
within the range of physical investigation we have arrived at no 
deeper discovery respecting it than that its phenomena imply 
modes of motion peculiar to itself, and, in the stamp they have 
received from the Intellect which designed them, sharply 
distinguishable from all other modifications which take place 
within the frame of nature in the way of molecular arrangement. 
The proved impossibility of converting into life any inferior 
manifestation of energy, and the now established truth that every 
germ presupposes a parent life, are doubtless very instructive, if 
thought be directed to some far distant past when physical life 
could nowhere have been possible in any of the forms that are 
known to us. But in seeking to discover when it began to be, 
what do we aim at, if we ignore the question, whence comes the 
energy which has produced the universe, and has been ceaselessly 
at work throughout it from the beginning ? Do we desire to trace 
cosmic energy to its source ? Then must we not assume the all- 
pervading operation of an originating Intellect and Will. 

(5) From Mr. D. Biddle : — 

This interesting paper brings forcibly to one's mind Professor 
Allman's presidential address to the British Association, in 1879, 
on Protoplasm, He very truly said, "wherever there is life, from 
its lowest to its highest manifestations, there is protoplasm ; 
wherever there is protoplasm there too is life. The chemical 
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composition of protoplasm is very complex, and has not been 
exactly determined (bat an advance has been made in this respect, 
during the thirteen years which have elapsed, as Mr. Slater clearly 
shows). It may, however, be stated that protoplasm is essentially 
a combination of albuminoid bodies, and that its principal elements 
are, therefore, oxygen, carbon, hydrogen, and nitrogen. In its 
typical state it presents the condition of a semi-flaid-atenacious, 
glairy liquid, with a consistence somewhat like that of the white 
of an unboiled egg. While we watch it beneath the microscope, 
movements are set up in it; waves traverse its surface, or it may 
be seen to flow away in streams, and this not only where gravity 
would carry them, but in a direction diametrically opposed to 
gravitation ; now we see it spreading itself out on all sides into a 
thin liquid stratum ; and again drawing itself together within the 
narrow limits which had at first confined it, and all this without 
any obvioas impulse from without, which would send the ripples 
over its surface, or set the stream flowing from its margin. No 
one who contemplates this spontaneously moving matter can deny 
that it is alive. Liquid as it is, it iu a living liquid ; orgauless and 
stractureless as it is, it manifests the essential phenomena of life." 
Sach was the president's lucid description of protoplasm. But, as 
I remarked shortly after his address was delivered, there is not 
one phenomenon mentioned which has not its counterpart in the 
merely physical world. Protoplasm is simply peculiar in combin- 
ing the whole. I. The chief elements of protoplasm, enumerated 
by the professor, are equally contained in the sesqui-carbonate of 
ammonia. 2. Its consistence may be stimulated by various 
inorganic solutions, not to mention collodion. 3. And as to the 
movements of protoplasm, in what do these differ from those of 
the sea upon the shore, except in the matter of rhythm ? There 
we have apparent expansion and contraction, and an upheaval of 
the substance, which only science has taught us to be due to some- 
thing outside itself. And if this be beside the mark, what are we 
to say to the evaporation of water by the stimulus of heat, and the 
condensation of vapour by cold? What are we to say to the 
diffasion of gases and of liquids, and to their endosmosis and 
exosmosis through dead membranes ? What, moreover, are we to 
asLj to the process of solution, by which a small portion of the 
chemical compound mentioned above, placed at the bottom of a 
tube a foot in length, can, by the simple addition of water, be 
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raised **in a direction diametrical Ij opposed to gravity," so as to 
occnpy all parts of the vessel ? Is not vital action after all quite 
distinct from, and much above, the phenomena enumerated by 
Professor Allman as belonging to protoplasm, and are not these 
after all only the physical phenomena of what Professor Huxley 
justly calls '* the physical basis of life " P 

(6) The late Dr. John Rae, F.R.S., in a letter to the 
Secretary, not intended for publication in fall, says : — 

February 20th, 1893. 
" There are certain things that are placed beyond the keenest 
and most educated human intelligence to understand and gain 
an insight into, yet I believe that new creations ai-e taking place 
every day." 

(7) From Professor Bernard, Dublin University. 

Fehrttary 17 th, 1893. 
My Dear Sir, — Mr. Slater*s comparison of the vital forces with 
the forces of heat, light, electricity, etc., is very interesting. The 
facts that life is not susceptible of mathematical measurement or 
of conversion into other forms of energy, as far as we know, are 
significant. But the kernel of Mr. Slater's paper is, 1 take 
it, the third point insisted on by him, viz., that Biogenesis— Hie 
from what has life already — seems to be the law of nature ; and 
that for ahiogenesisy or the production of living organisms from 
inanimate matter, we have not a particle of evidence. The only 
reason that has been alleged for supposing it to have taken place 
at some remote epoch in the past, seems to bo that otherwise we 
oome upon a breach of the Law of Continuity, which is our guide 
in the scientific investigation of nature. But why we should 
suppose the law of continuity to be thus absolut-ely binding is not 
easy to see. The formulsB for the conduction of heat, e.g., dis- 
tinctly show discontinuity, and in other branches of science there 
are not wanting indications of past crises in the history of the 
earth and the life upon it utterly unlike anything that has 
happened since. And therefore it does not seem unscientific 
to postulate a crisis of this kind at the epoch when life was 
originated. All the evidence, as Mr. Slater and other experts tell 
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ns, points to the vital forces being unique, not comparable to or 
interchangeable with other forces of energy. Bat while this is 
true, I shonld not care to build any theological superstructure 
upon such a basis. An argument from ignorance is at' any 
moment liable t>o be overturned by the discovery of fresh facts. 
The origin of thought, rather than the origin of life, is the point 
at which we come upon an impassable barrier, not merely a barrier 
that has never yet been crossed. 
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THE WORSHIP AND TRADITIONS OF THE 
ABORIGINES OF THE ISLANDS OF THE 
PA CIFIC OCEAN. By Rev. M. Eells, D.D., MissioDary 
of the American Missionary Association, University, 
Mason County, Washington Territorj", U.S.A. 

THIS paper does not pretend to be exhaustive. It is in 
the same line as one which I wrote for the Victoria 
Institute a few years ago and which is pubhshed in vol. xix 
of its Transactions, Having become interested in the subject, 
I have, as I have had opportunity, made myself acquainted 
with the researches of others, especially in regard to the 
Islands of the Pacific Ocean : as next to the natives of 
America, the people of these islands are furthest, and most 
difficult of access from the cradle of the human race in Asia, 
as given in the Bible; and some of these islands are even 
more widely separated from Asia, tlian is even America. 

Still the booKs on the North Pacific coast of the United 
States, which refer to these Islanc's are much less abundant 
than are those which refer to the natives of America ; and 
far less numerous than they are in England, as in regard to 
most of these islands politically and commercially we have 
lei^s relation than England has. Hence this paper must only 
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be considered as a contribution to the study of the subject, 
and I trust that it may at least suggest such trains of 
thought in others as will make it of value. 

I shall begin on the same principle as I did in the paper of 
mine referred to, and that is that fewer changes have taken 
place in regard to the religion of the natives than with 
reference to the manners and customs which relate to their 
food, clothing, ornaments, architecture, implements, or even 
social, governmental and educational customs, as they are 
much more willing to change these latter customs on coming 
in contact with whites, than they are their religious ideas and 
customs. Hence, if there are any customs, which (as Foster's 
Frehistoiic Races of America expresses it) become " infallible 
guides in tracing national aflSnities/' they are those which 
relate to religion. 

True the outside appearance of their religion is as different 
from that of civilized people as it well can be ; but having 
stripped it of this outside shell, it is the inside kernel, the 
foundation principles which I wish to consider. 

I shall also follow the same divisions that I did in my 
former paper; man's belief in regard to the beings of the 
Spirit World, more powerful than himself; man as a spiritual 
being ; the relations between man and those beings of the 
other world ; and man's future state. 

My field is, however, different, very different, and hence the 
argument becomes much stronger, as some of those islands 
are situated thousands of miles from each other, Asia or 
other inhabited lands. 

It must be remembered also, that the ancient inhabitants 
of some of these islands, although comparatively not very 
distant from parts of Asia, are among the lowest and most 
degraded people in the world, as the Dyaks of Borneo, 
celebrated as ferocious cannibals ; the Papuas of New Guinea, 
who are seldom over five feet high, and who have often been 
treated almost as wild beasts ; and some in Austraha, who as 
some say have little to distinguish them from the brute, except 
their form, their power of speech, and their ideas of a good 
and evil spirit. (Fishei-'s Book of the World, vol. 2, pp. 682, 
684, 686.) 

I. — The Beings of the Spirit World. 

{o) The Supreme Being. — A belief in a Supreme Being is 
very wide spread. The inhabitants of Sumatra believe in a 
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good Deity;* the Dyaks of Borneo generally seem to 
acknowledge the existence of a Supreme Being, T though 
subordinate deities are supposed to watch over special depart- 
ments of this world) ; whiletheoriginalinhabitantsof Java seem 
to be not much removed from those of Borneo in belief; and 
the Macassars of Celebes worship a certain divinity called 
Karaeng Lovi, who has power over their fortune anahealth.t 
The Tenimber Islandera recognize some Supreme existence 
whom they call Duadilah.+ 

The wizards of Australia profess to be in communication 
both with their ancestral spirits and with the Great Supreme 
Being, the founder of their race, whose sacred ceremonies of 
initiation they conduct, and of whose laws they are the 
depositaries. All the institutions of the tribe were in the 
first instance establiphed by him, whom they speak of, and 
reverence as the All-Father of the tribe. This Being is 
known under many different names in various tribes. These 
names, being connected with the initiation ceremonies, are 
often too sacred to be spoken by the people, except during 
the celebration of the mysteries, from which the uninitiated 
are excluded. The Woiworung tribe of the Yarra river 
district called him Bunjil ; the Wii-adjeri tribe of the Lower 
Murrumbidgee call him Baiame; and the Murring of the 
mountains and the coast call him Darramulun. But these 
names are not for common use. Except during the secret 
ceremonies of initiation, all these tribes usually speak of him 
in words which mean in each language " Our Father ; " and 
the Kurnai of Gippsland, know him only by the name Mitn- 
ganngaura and speak it, when necessary ^vith reverential 
awe. Even Australian blacks, when referring to the Supreme 
Being sometimes do it by gesture, in order to avoid speaking 
his name.§ 

True Sir John Lubbock has held that the Australians do 
not believe in a Supreme Deity, or in the immortality of the 
soul, that they have no idea of creation, nor use prayers^ 
or religious forms, ceremonies or worship,|| but this cannot 
now be accepted, for later discoveries by those who hav& 
lived long among them state the opposite. 
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Dr. J. Fraser, in a T>aper read before this Society in 
^January, 1 888, on the Aborigines of Australia, says that the 
«ong8 at their dances were given them by Baiamai. the Great 
Creator, that the sacred wand was also given to them by 
him, and that the ground on which Bora, their sacred 
ceremonies, are performed is Baiamai's ground, who sees all 
and knows all (YVaiM., vol. xxii, p. 155). 

In the Journal of Tyei*nian and Bennet (vol. ii, p. 266) 
likewise, the author says that near Sydney the natives had 
a crude tradition of a good spirit, though they disregarded 
him. 

As to New Zealand, authorities differ ; the EncyclopcRdia 
Britannica (art. " New Zealand"), saying that the Maoris had 
no idea of a Supreme Being, but believed that all things 
were produced by generation from darkness and nothingness ; 
while Malte Brun {Geography^ vol. ii, p. 38), says that the 
inhabitants of that island believe in a Supreme Deity; 
and Cook in his voyages (vol. i, p. 103) agrees with the 
latter. 

The Fijians give Ndengei as the name of the God most 
generally known among them, who seems to be an abstract 
idea of eternal existence, with no emotion or sensation, but 
that of hunger, although he was the Creator of men.* 

The Tongas give Tuifa Bolotoo as the name of their one 
God, the Supreme Being of the place.f 

The inhabitants of the Samoan Islands, too, believe in a 
good spirit, though they seem to prefer to propitiate the evil 
spirit, rather than to adore the good one. 

Rev. W. Ellis in his Polynesian Researches (chap, xiii, p. 249) 
gives the name of the Supreme Being of the Tahitians as 
Taaroa, the Tanaroa of the Hawaians, and the Tangaroa of 
the Western Islands, and he says that he is generally spoken 
of as the first and principal god, uncreated and existing from 
the beginning, or from the time he emerged from Po or the 
world of darkness. The Leeward Islands generally make 
him eternal. Malte Brun {Geography^ vol. ii, p. 406) adds 
that they believe in a sort of Trinity, Tani-te-medooa, the 
Father ; Aro mattow toua ti te meidi, God in the Son ; and 
Taroa mannau te hooa, the Bird or Spirit. He adds that the 
IVIarquesans have the same religious ceremonies as the 
Tahitiane. 
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The Sandwich Islanders likewise had an ancient tradition 
of a superintending power.* 

(b) Good 5/>t'rt7«.— Generally these are the practical deities 
of the heathen, as they trust in them as a protecting indi- 
vidual or houaehold deity more than in the Supreme Being. 
This is true of the Dyaks of Borneo ; for while they acknow- 
ledge a Supreme Being, subordinate deities are supposed to 
watch over the various departments of this world.t 

The original inhabitants of Java had a similar belief, and 
the number of their patron spiiits was innumerable. Their 
forests, mountains, and caves were peopled by numeroua 
invisible beings of their own ci*eation4 

The ancient inhabitants of Celebes also worshipped local 
deities, § likewise the Tenimber Islandere of Timor Laut have^ 
their little gods,|| the Fijians, too, have many inferior gods, 
but no idols; they have, however, stones in which they believe 
spirits to dwell at times ;T and the Tongas believed not only 
in gods wliich existed from all eternity, but also in inferior 
deities.** 

In Tahiti every family had its protecting deity which 
resided in heaven,tt and they had gods of peace, w^ar, the 
sea, idiots, and the like, ten in number as gods of the first 
order, while the lower orders were employed as heralds or 
messengers between the gods and man.f} 

The New Zealanders agreed with them in this belief of a 
deity for every family according to Cook and Malte Brun ; 
the people of the Caroline and Friendly Islands believed in a 
multitude of celestial spirits ;§§ those of Micronesia had a 
belief in gods, but it was overshadowed by the deification of 
their ance8tor8,|j| and the Sandwich Islanders had a multi- 
plicity of gods and household deitie8.irir 

(c) Evil Spirits. — As in America so in these islands, the 
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belief in these is not as universal as it is in the Supreme 
Being, and in other good spirits, still a large number of the 
people hold to such a belief. In Sumatra the people believed 
m an evil deity ;* aud in Borneo the Dyaks had a strong 
beUef in the existence of evil spirits, their medical system 
having been connected with divination ; while the people of 
Java had a faith similar to that of these Dyaks. In New 
Guinea the vague notions which the people had of a univer- 
sal spirit were practically represented by several malevolent 
poweraf 

In New Holland, while the people had crude notions of a 
good and an evil spirit, they disregarded the former, and paid 
all their homage of fear (which hath torment) to the latter.} 

According to Sir J. Lubbock, the Austrahans dimly 
imagine a being, spiteful, malevolent, but weak, and 
dangerous only in the dark. Indeed their religion consists 
of a belief in the existence of ghosts or spirits, or at any rate 
<)f evil beings who are not men ; a belief which, he says, can 
hardly be said to influence them in the daytime, but which 
makes them very unwilling to quit their camp-fire by night, 
or to sleep near a grave.§ W. B. Wildy adds that the 
Northern Australians who are very low, wearing almost no 
clothes, and eating roots, grubs, worms, lizards and snakes, 
are afraid of an evil spirit, which they call Browl ; and that 
under the trees up which they bury their dead, they will 
smooth the grass, in ordta* to detect any visitation of Browl, 
and that before they retire at night, they will take a light, 
and hunt about, calling ** Browl, Browl," as if to bring him 
from his hiding place.jl 

The Fijians likewise believe in demons, and the people of 
the Samoan Islands seem to prefer to propitiate the e\nl 
spirit, rather than to adore the good one.lT 

No people in the world seem to have been more super- 
stitious than the South Sea Islanders, or more entirely under 
the influence of dread from imaginary demons or supernatural 
beings. They have not only their greater, but their minor 
demons, and sorceiy and witchcraft were extensively 
practised.** Wherever sorcery and witchcraft are practised 
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{and they are almost as universal as sickness, among the 
heathen, as they believe that sickness is both caused and 
cured in this waj) there is a belief iji demons. 

The most fearful deity at the Sandwich Islands was Pele, 
who dwelt in the great volcano.* 

II.— Man as a Spikitual Being. 

(a) Tmmortaliti/. — This idea, though perhaps not universal 
is very wide-spread. The Maoris of New Zealand believed 
that the spirit survives the body, and retires to some place 
•mder the earth.-f- Among the Tongas the nobles were 
allowed to possess souls, but not the common people ; for 
them there was no future.} The Tahitians believed that the 
soul is immortal, and that according to its degree of virtue 
and piety would be its honour and happiness in the next 
world.§ Near their dead they placed food, fruits and flowers 
daily, and they supposed that their food was spiritual, which 
they could smell, as well as having a material past.|| 

Some of the Fijians, says Mr. Williams, speak of a man 
as having two spirits ; his shadow is called the dark spirit, 
which they say goes to Hades; the other is his likeness 
reflected in the water or a looking glass, and is supposed to 
stay near the place where the man dies-T In fact all that is 
said in the last part of this paper about a future state gives 
additional evidence of their belief in the immortality of the 
soul. 

(b) Man as a sinner*. — In a paper read before this Institute 
(already referred to) Dr. John Fraser describes a custom 
among the Australians called the Bora, which individuals 
pass through, and after this is done, he comes forth another 
man, having washed away the badge of darkness and evil, 
and having assumed the livery of the children of light. 
They are thus purified and devoted to the service of good, 
and freed from the power of evil. The novice enters the 
outer circle painted red, but at its close he washes himself 
in a pool, and thereby is cleansed, after which he paints him- 
iself white. 
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When the Tahitians embalmed a person they dug a hole 
in the ground, where a priest deposited with prayer the 
dead man's sins, asking that they do not attach to the sur- 
vivors, and saying to the corpse, " with you let the guilt 
now remain." Every disease too was supposed to be sent 
because of crime, or else because of the offering of au 
enemy.* 

Nearly all that will be said about priests, temples, and 
sacrifices in this paper bears directly on this subject, as 
most sacrifices were offered in their temples by their priests 
because of their sins. 



III. — The Relation between Man and the Superior 

Beings of the other World. 

(a) What these spirits have done and are doing for man. 

(1) Creation. — Dr. John Fraser in describing the religious 
ceremonies of initiation among the Australians just referred 
to, speaks of certain songs in connection therewith, which 
they say were given them by Baiamai, their great Creator. 
This statement must be taken as true, notwithstanding the 
fact that Sir John Lubbock says of the inhabitants of Australia 
that they have no idea of creation. 

Among the inhabitants of the Coral Islands the belief 
was held that Taaroa was the Creator God.f The people of 
New Zealand believed in the creation of man, and that woman 
was formed from the rib of the man.$ According to the 
Fijians, Ndengei was the creator of man.§ The tradition 
among the Tongas has a strong Mosaic element in it, also a 
Cain and Abel, the blacks being descended from Cain, and 
the whites from Abel. The Samoan legends agree in the 
main with those of the Fijians-H Moreover the Rev. 
T. Powell read a paper on the Samoan tradition of Creation 
and the Deluge before this Institutel in which he gives a des- 
cription, occupying seven pages, of the creation of the world, 
rocks, man, animals, the heavens, and the inferior gods by 
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Tagaloa faatutu punun, Le., Tagaloa tlie creator, or more 
literally the people producing Tagnloa.* 

According to Rev. W. Ellis, the Taaroa of the Tahitians is 
spoken of by some as the creator of the heavens and earth, 
though others speak of the existence of land as anterior to 
that of the gods.t While there are several traditions of 
creation, quite different, all agree that Taaroa, or someone 
created by him, made man and woman. After he had made 
the world, he made man out of red earth. Then when man 
was asleep, he took out one of his ivi or bones, and made 
woman wnom he ^ave to man as his wife. Mr. Ellis, how- 
ever, placed no reliance on this story (although they say that 
they had it long before the whites came among them) except 
ivi, pronounced eve, which is a native word and means bone, 
widow, and victim slain in war. Taaroa also made the earth, 
sun, moon, stars, heaven, and hell. Like most ancient nations 
they ascribe the origin of all things to a state of chaos or 
darKness, and even the first existence of their deities refers 
to this source. Their deities of the highest order are said to 
be bom of night. The tradition generally received in the 
Windward Islands ascribed the origin of the world and all in 
it to Taaroa, who was born of chaos.^ 

At the Sandwich Islands a tradition was prevalent that 
the fiiTst inhabitants were descended from the gods or were 
created on the islands. Their traditions refer to a period of 
perpetual night or chaos before the world existed. Nothing 
that now is, was then created except the gods. Creation was 
a transfer from darkness to light. Hawaii is said to have 
come from a large egg produced by an immense bird upon 
the water, which bursting, fonried the island. They also 
say that man was originally made from the dust of the 
earth by Kane, and Kanaloa, two of their piincipal deitie8.§ 

(2) Providence. — According to Dr. J. Eraser, Baiamai of 
the Australians sees all and knows all, if not directly yet 
through Tun-amulan, a subordinate deity who is a mediator 
for all operations of Baiamai to man, and from man to Baia- 
mai. 

According to the Rev. J. Powell, Tagaloa the creator of the 
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Samoans, produced Tagaloa the visitor of the peoples, Taga- 
loa the prohibitor of the peoples, and Tagaloa the messenger, 
who went forth to attend to the duties signified by these 
names.* Among the Tahitians eveiy disease was supposed 
to be sent by the gods, because of some crime against their 
tabu or else because of the offering of an enemy.f 

The people of the Sandwich Islands have an ancient 
tradition of a superintending power above. Maui, a super- 
human being or god, is said to have laid his hand upon the 
sun and arrested its course to give his wife time to finish 
work, which she was anxious to complete before dark.} 

As among the Indians of America, so among the natives of 
these islands, all that I have said about the guardian spirits 
who are worshipped more than the Supreme Deity, and all 
that I shall say about the Deluge, sacrifices, and prayer, 
refers to the same great fact that the Supreme Spirits exercise 
a providential care over mankind. 

(3) The Deluge. — It is somewhat strange how traditions of 
this event exist in all parts of the world. 

Near Sydney in Australia there was a tradition of a deluge, 
which overtopped the Blue Mountains, and two men only 
escaped the devastation in a large ship.§ 

In the Fiji Islands there was likewise a tradition of a 
Hood, which some say was partial, and others say was 
universal. It was occasioned by the killing by two boys of 
a favourite bird belonging to the Supreme Deity, who tried 
first for three months to conquer (hem with his army, but 
was unable to do so, as they were assisted by their friends, 
whereupon he sent a flood. They cared aot for it, as they 
were fortified on a high mountain, but the flood came to them, 
when they cried to a god who taught them how to build a 
canoe or two canoes, or a float, according to different stories, 
and eight persons were saved. All the highest land was 
covered. They settled down on Mbengga. The highest 
point on the island is Nginggj-tangithi Koro, which conveys 
the idea of a little bird sitting there, and lamenting over a 
drowned island.|| 
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Others say that just as all the people were being drowned 
two large double canoes appeared, in one of which was the 
god of carpenters, and in the other his head workman, who 
picked up eight persons, who were landed at the island 
Mbengga, and in consequence of this, the chiefs of this island 
always take the precedence among all the other chieft of the 
Fiji Islands * 

The Rev. T. Powell writes at some length of this event 
among the Sanioans.t 

One tradition among the Tahitians says that a long time 
ago, God being angry, dragged the earth through the water, 
and their island was *' broken off. "J 

Mr. Ellis adds that traditions of the Deluge have been 
found to exist among the natives of the South Sea Islands 
from the earliest periods of their history. The principal 
facts are the same among the inhabitants of the different 
groups, although they differ in several minor particulars. 
These state that in ancient times Taaroa, the principal god, 
and creator of the world, being angry with men on account 
of difiobedience to his will, overturned the world into the sea, 
when the earth sank into the waters, excepting a few 
projecting points, which remained above the surface, and now 
constitute the present cluster of islands. 

The memorial preserved by the inhabitants of Eimeo, 
states that after the inundation of the land, v/hen the water 
had subsided, a man landed from a canoe near Tiataepua in 
their island and erected an altar in honour of his god. 

Another tradition says that Tahiti was destroyed by the 
sea, no man, nor hog, nor fowl, nor dog remaining except two 
persons, the husband and wife. The wife took up her young 
chicken and dog, and the husband his young pig and kitten, 
all the animals formerly known to the people, and went to 
the highest mountain, where they stayed ten nights, when 
the sea subsided, after which the stones and trees began to 
fall from the heavens, whereupon they dug a hole in the 
ground or a kind of cave which protected them. 

At Raiatea the people say a fisherman went to a fishing 
place which was sacred. He lowered his hooks which 
became entangled in the hair of the god of the waters, who 
became angry, and threatened a flood. At this the man 
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repented, whereupon he was forgiven, warned of the flood to 
come, told to take his wife and child and go to a small island 
east of Raiatea Toamarama. He did so, and some say he 
also took a friend, a dog, a pig, a pair of fowls, the only 
domesticated animals known on the island. They were 
saved and all else were destroyed, after which they returned 
to the main land. They refer to coral, shells, and the like, 
near the tops of the highest mountains as proof of it. They 
give no account of rain, or that the windows of heaven were 
opened, although they were frequently asked about this.* 

At the Sandwich Islands some say that rain fell until all 
the land was covered except the top of Mauna Kea : some of 
the people then placed themselves in a vessel, the length, 
breadth, and heignt of which were equal. It was filled with 
men, animals, and food, and at last rested on Mauna Kea.t 

(b) What man ought to do to these Superior Spirits. 

(1) Thanksgiving. — As a recipient of favours he ought to be 
grateful. The people of the Friendly Islands had two great 
festivals, one to ask the protection of Footla-faihu over their 
newly planted fruits, and the other at the close of harvest, 
which was a feast of gratitude. 

Among the Tahitians the first fish taken were conveyed to 
the altar. The first fruits of orchards and gardens were also 
offered. Their rites and worship were in many respects 
singular, and in none more so than in the ripening of the 
year, which was regarded as a kind of annual acknowledg- 
ment to the gods.J The Sandwich Islanders also offered 
their first fruits to their god8.§ 

(2) Prayer, — Man as a weak being ought to ask assistance 
of the more powerful beings. — The people of Celebes had 
devotions, though no temples. || As just stated in regai'd to 
the Friendly Islands, one of their great festivals was to ask 
the protection of their deity over their newly planted fruits. 

The priests of the Tahitians addressed a prayer to their 
principal deities. They were sometimes snort but often 
very long containing many repetitions, as if they thought 
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that they should be heard for their much speaking. The 
petitioner did not address the god standing or prostrate, but 
knelt on one knee, sat nross-legged, or in a crouching posi- 
tion. When embalming a dead body, they dug a hole in 
the ground, and a priest deposited with prayer the dead 
man's sins there, asking that they do not attach to the 
survivor. A prayer was offeied up before they ate their 
food, when they tilled the ground, planted the garden, 
built their houses, launched theii* canoes, cast their nets, and 
commenced or concluded a journey.* 

(3) Sacrificex^ Priests^ and Temples. — ^Man aa a sinful being* 
needs to atone for sins. — The people of Sumatra have 
priests.t The Dyaks of Borneo sacrificed animals, fruits, 
and sometimes human beings to appease or invoke their 
gods,t *iid the customs of the people of Java were very 
similar. The inhabitants of Celebes had sacrifices, but no 
temples.§ There were temples in the north and west 
of New Guinea,|| and the people of New Zealand had 
priests.f 

Among the Fijians nearly every village had its temples, 
and votive oflferings decorated the interior. There were 
priestesses, human sacrifices were common, and they 
offered many peace offerings.** Among the Tahitians priests 
were numerous and powerful and human sacrifices of slaves 
were offered. tt They made offerings to their ti-is or spirits, 
then* temples were national, local and domestic, and one is 
described as a sohd pyramidal structure, in front of which 
images were kept, and the altars fixed. The priests of the 
national temples were a distinct class, and the office of the 
priesthood was hereditary in all its departments. In the 
family the father was priest, in the village or district the 
family of the priest was sacred, and the office was held by 
one who was a chief. Their offerings included every kind 
of valuable property, the fowls of the air, the fishes of 
the sea, the beasts of the field, and the fruits of the earth. 
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together with the choicest manufactures. The saciifice 
was frequently called Taraehara, signifying entangling 
from guilt. But animals, fruits and the like were 
not the only articles presented to their idols, for 
the most important part of their sacrifices was the frequent 
immolation of human victims. These were offered in seasons 
of war, at great national festivals, during the illness of rulers, 
and when their temples were erected. They imagined that 
the efficacy of their prayers would be in exact proportion to 
the value of the offerings with which they were accompanied* 
Their seasons of worship were both stated and occasional 
and religious rites were connected with almost every event 
of their lives.* 

The people of the Marquesas Islands had the same 
ceremonies as the Tahitians, but those of the Carolines were 
said to have neither temples, idols, or religious wor8liip,t aiid 
in Micronesia temples are rare. J 

At the Sand^vich Islands, temples were very common, 
were usually built on hills or near the sea in conspicuous 

{daces, were made of loose stones, and were works of great 
abour. One was two hundred and twenty-four by one hundred 
feet, a sacrificial altar was placed near the entrance of the 
court ; their priests were many, and there was a high priest ; 
priesthood was hereditary and human sacrifices were 
common. § Eighty persons are said to have been sacrificed at 
one time.|| There is a cord now at the missionary rooms at 
Chicago, with which one high priest strangled twenty-three 
victims.ir 

(4) Other Forma of Worship and Customs. — Dr. J. Fraser in 
speaking of the initiation of a young man into the religious 
ntes of the Australians, says that it closes with washing and 
purification^ and a dance around and through a fire. 

w. B. Wildy says that the Larrakeyahs and Moolnahs do 
not practise circumcision^ but all the other tribes of Aus- 
tralia practise it, and that the custom is purely traditional.** 
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The same rite was formerly performed on Fiji youths.* At 
the Sandwich Islands it was also common, and Mras attended 
with religions ceremonies, and performed by a priest, an 
uncircumcised person being considered mean and des- 
picable.! 

The same people had professional dancers in honour of the 
gods, and had several other customs and traditions which 
correspond to those of the Hebrews, as a story resembling 
that of Joseph, another like unto Jonah, and again one 
similar to that of Joshua commanding the sun to stand still, 
already referred to. 

Every person who touched a dead body was considered 
unclean, until purified by religious ceremonies.t 

At Puhonna and Honaunau were the Hawaiian cities of 
refuge. These two sanctuaries were absolutely inviolable. 
The gates stood open perpetually, and though the fugitive 
was liable to be pursued to the threshold, he had eo sooner 
passed it than he was safe from the avenger, be he chief or 
king. The murderer, manslayer, tabu-breaker fled there and 
thanked the idol for saving them. After a time they re- 
turned to their homes, and none dared injure those to w^hom 
the gods had granted protection. § In time of war the pur- 
suer stopped at the gate, but in time of peace at the flag.|| 

They had also a very strong system of tabu, which made 
days, places, persons, and things sacred, and death w^as the 
penalty for violating it, which reminds one of the word corhan 
in the Bible.T 



IV.— A Future State. 

In Sumatra accounts differ, some saying that the people 
believed in it, while Marsden says they had no such idea.** 
The people of New Holland in Austrah'a had faint ideas of a 
future state, believing that at death they shall either roam 
through the regions of the air as cockatoos, or return to the 
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clouds from whence they came.* The New Zealanders 
believed that after death the heart would be taken to the 
clouds according to Malte Brun (vol. ii, p. 381), but the 
EncyclopcBdia Bintannica (art., '*New Zealand'') says that 
their idea was that the spirit survived the body, and retired 
to some place imder the earth, and that it occasionally 
revisits t% earth. 

The Fijians believed in a future state, but it had no retri- 
bution in it. It was a place of resLf Sir John Lubbock 
says that these people believed that as they died, so would 
be their condition after death. Moreover the road to mbulu 
or heaven was long and difficult ; many souls perished by the 
way, and no diseased or infirm pei-son could possibly over- 
come all its dangers. Hence as soon as a man felt the 
approach of old age, he notified his children that it was time 
fur him to die. A family consultation was held, a day 
appointed, and a ^rave dug. An instance is given by a Mr. 
Hunt, who was invited by a young man to his mother's 
funeral. On going to it he was surprised to see no corpse, 
and on asking where it was, was shown the woman, who was 
walking along as gay and lively as any one present. Having 
arrived at the grave she took an affectionate farewell of her 
children and friends, and then cheerfully submitted to be 
stranglerl.J 

Bolatoo was the heaven of the Tongas, which they thought 
lay somewhere in the north-west. It was a spiritual para- 
dise. Some of the people, according to their tradition, once 
drifted there in a cance, but did not at first know it. They 
found, however, that they could not get anything any more 
than if it were a shadow; so the gods advised them to 
return, which they did, but soon died, owing to the air which 
thev had breathed. § 

The ancient traditions of the Samoans placed their heavens 
lu the west, the direction from whence they came, and whither, 
if they behave themselves, they should return.|| 

The ideas of the Tahitians were vague and indefinite. 
They generally spoke of the place to which departed spirits 
go asro, or the state of night, the abode of gods, and deified 
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ppirits. On leaving the body, it was by degrees oaten by the 
gods, and if it underwent this process of being eaten and 

foing through the gods three times, it became imperishable, 
eilied, and might visit the world and inspire others. They 
had a kind of heaven which they called Mini. It was 
described as a beautiful place, quite an elysium, where the 
air was remarkably salubrious, plants and shnibs abundant, 
highly odoriferous and in perpetual bloom. Still their ideas 
of the amount of futm'e happiness to be enjoyed did not 
depend altogether on their moral conduct in this world. 
Mention is also made of a hell.* 

Sir John Lubbock adds that they believed that the spirits 
existed separately hereafter, some going to a much happier 
place than others. This, however, did not depend on their 
conduct in this life, but on their rank, their chiefs going to 
the happier place, and the rest of the people to the less 
desirable one.t Malte Brun, however, says that they believed 
that according to the degree of virtue and piety in this 
world, would be the honour and happiness of the soul in the 
next world.} 

In the Sandwich Islands there was a general opinion that 
a future state existed, and with it, a vague expectation of 
rewards and punishments. Some supposed that departed 
spirits went to Po, a place of night, where they were anni- 
mlated, or eaten by the god. Others considered the region 
of Akea and Milu their final resting place. These were 
former kings of Hawaii, who went below, and founded the 
kingdom of Hades. § 

Conclusion. — I must close this paper with much the same 
conclusions as I did my former one, only there is more reason 
for accepting them. The beliefs here found in these islands 
agree almost entirely with those of the natives of America, 
Asia, Africa, and Europe : with those of barbarous, savage, 
semi-civilized, and civilized people; with those of the 
idolater, Mohammedan, and Cnristian. Not but that they 
have many, very many ignorant beliefs and superstitious 
practices connected with them, but still the great fact 
remains that when these superstitious ideas are stripped 
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of this outside kernel, undeiTieath them all these beliefi* 
are found to a greater or less extent, which agree with those 
of the rest of the world. 

That a belief in a deluge exists all over the world, because 
man wanted to have such belief, often aw a punishment for 
sin ; that he believes himself a siimer, prays for forgivenesSy 
offers sacrifices of the most precious kind, even human life, 
having the highest class of people as priests, and the most 
valuable buildings for this purpose ; ana that some believe in 
a hell, because man wanted to believe himself a sinner, and 
wanted to be punished in the endlees future, all this is not in 
accordance with reason. The facts both among heathen and 
civilized people are the other way, and man only accepts this 
because his conscience tells him it is true, after he has learned 
it from some one. For if it is innate, why do not all heathen 
have this belief? if innate it would not have been lost by 
some peoples as soon £ts it has been ; indeed, it would not 
have been lost at all. 

If it is not innate among the heathen, those of America or 
the islands of the ocean, there is no more evidence to believe 
it to be innate among the civihzed people of America or 
Europe, as their ai^cestors were once as heathenish and savage 
as many of those whom we have now been considering. Nay, 
as civilization traces back the history of these ideas to their 
beginning, it acknowledges that the evidence plainly shows, 
that they came from those who had a clear perception of the 
True God. Hence I see no way but to also acknowledge that 
these same ideas came to the heathen of the Pacific Ocean 
from the same source. And if they formerly liad intercourse 
with those who received them from God in prehistoric times, 
it cannot be proven, as far as I can see, that they did not 
descend from some of those people ; it cannot be proven that 
there were different centres of creation. Hence it is a science 
based on facts outside of the Bible, though it agrees with 
that book, that God did make '* of one blood all nations to 
dwell on the face of the earth," and that these ideas are 
vital or they would not have lived through all the thousands 
of miles where they have so strangely travelled, and through 
all the thousands of yeare during which they have existed. 
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Discussion. 

The Chairman. — I am sure we have to thank not only the 
author of the paper, but the Rev. J. W. McCleod for rendering it 
so admirably at such short notice. 

The paper is a very interesting one. These wide-spread tradi- 
tions are of immense value. A good deal of nonsense, I venture 
to say, is talked about some of these wild tribes, because the 
assumption is that they have remained in the original condition of 
the human race, and that all civilization, religion, and morality are 
to be traced up from that state to the present one. But suppose 
that there has been a large amount of degeneration, and that 
that accounts for a good deal of degradation, even in that case this 
survival of old traditions is of immense value. How constantly 
we hear that such and such people have no knowledge of God, of 
spirit, or of future life and so on. Did it ever strike those who 
make these assertions how much of his real convictions aud 
beliefs you can get out of a peasant in England P Directly a 
countryman finds you are getting interested in his ideas, he dries 
up and will, perhaps, refuse to answer you at all. I have rather a 
taste for getting hold of local traditions and stories about ghosts ; 
but it is the most difficult thing in the world. If there is the 
faintest suggestion that you arc making fun of him, it is fatal, and 
even if you are taking an unsympathetic interest, it is quite 
enough to stop the whole flow of information ; and therefore, it is 
natural enough that visitors to these people should not understand 
them, and never giving them their sympathy, would be utterly 
unable to find out their religious beliefs. It is only the mission- 
aries who have lived among them and won their confidence who 
get anything certain. 

The Australians, when I was a boy, were said to have no 
religious beliefs ; but Dr. Fraser's papers and others show us that 
they have ideas on religion .which are very interesting to study, 
and it is curious to find how exceedingly wide-spread amongst all 
these Australian and Polynesian regions is the universal belief in 
the elements of religion. Certainly to my mind they are very 
little a degenerate religion, rather than an original one. They 
bear traces of degeneracy and not of evolution, to use a modern 
word, and throughout you find the same traces ; but I think we 
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may boldly say that it is most unsafe to state that any tribe, 
however degraded, has no knowledge of a divine Being. It is a 
fact that there are a good many survivors of fetish worship. 
Mnch has been v/ritten on that subject, and missionaries and those 
who have had to do with people who worship fetiches state that 
the whole conception of fetich worship, as generally understood, 
may exist elsewhere, but does, not exist as particular fetich 
worship. The idea of worship of the fetich, without deity 
.behind, is utterly unknown to those who worship the fetich, and I 
say it is only those who have carefully studied the people and 
sympathised with them, who get at their ideas. Of course too 
much communication with civilization may spoil tradition. I 
believe there is nothing more destructive to tradition than the 
Education Act, for instance, and in the same way the Christian 
native is partly ashamed of his tradition3 and partly inclined to 
make them out, either better or worse than they were, and it is 
very valuable to have on record the earliest possible information 
that can be obtained from those people. 

I hope others will give us the benefit of their views. 

Rev. T. J. Gasteb. — Perhaps I may be allowed to make a few 
remarks on the Paper. 

I think that probably it is well worth thinking how vast a 
portion of the human race, at the present time, is avowedly 
atheistic. The whole of the Buddhists are atheists. Atheism is 
at the very bottom of Buddhism, and Buddhists are believed by 
some to outnumber all the Christians at the present time. 

In writing to the Ephesians, who you remember were not 
behind the rest of the world in the number of the deities and 
gods and goddesses they worshipped, St. Paul in his Epistle to 
them, before they became Christians, says in Chapter II, verse 12, 

. . . *' having no hope and without God in the world " (aOeot €u 
rw KovjLLw), or literally, " Atheists in the world." Having been in 
India and having talked with many Indians in the North-west 
Provinces in Bengal and in the Punjaub, I always found on 
questioning them closely upon their ideas that the personage they 
chose to call God was not in their mind a person in the least 
corresponding with the God in the Bible. In every case it is a 
local deity. 

If it be said that you find millions of people in India who speak 
of the one God with almost as much reverence and fulness as 
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Moses himself, I reply they are Mohammedans, and they owe what 
they know of Allah to tlie Old Testament scriptnres. But I 
•contend that there is no evidence in ancient or modem times that 
imy people have believed (unless tbey have had access to onr 
«criptnres) in the one Grod — ^in such a God as is revealed to ns in 
the scriptures of the Old and New Testaments. Yon may find this 
evidence on the Assyrian tablets. You remember on the Creation 
tabletfS the gods are distinctly spoken of there as not being in 
•existence when the Heavens and the Earth were first in existence. 
It would take too long for me to bring forward further evidence 
•of this now; but it is a matter which is not properly thought 
over in England. It is simply a fact that the heathen and those 
who have never had the revelation which we enjoy, are aeo i cj/ 

I was so glad to hear that remark made by the Chairman, I 
think, that it was such a false notion that the human race had 
begun in a state of degradation, and that we had been working 
up, better and better, from that time to the present. What the 
Word of G-od states is that God put man upon the earth and 
made him perfect, and that it has been a gradual downward path 
that they have travelled upon, who have never had the revelation 
from God to keep them in the right way, and the practical con- 
clusion for us is this — that so long as we have, as I trust I have, 
absolute and undoubted faith in the Old and New Testament 
scriptures and in them only, as from God alone, the moment we 
jret away from that, we ourselves begin, in proportion to the 
•distance which we remove from it, to become more and more 
degraded in our own minds. 

Captain Heath. — Perhaps I may say a few words on this 
matter. I think the discrepancy between Sir John Lubbock*s 
^statements and those of the missionaries as to the religious beliefs 
•of the Australian nations may be accounted for by the fact that 
the tribes that are almost innumerable cover a very small area, 
and their ideas are different on many points. The natives — and I 
have been in most parts of the continent — who have seen very 
little of the white people, I should say had no idea of what we 
understand as deity at all. They had a great dread of the dark. 
They had an idea of spirit life, and imagined that all white people, 
when they came among them first, were the spirits of the dead 
<vho jomped up white men. Their religion consists in a dread of 
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the dark and a belief in the spirits of evil. I suppose the writer 
of the paper, when he speaks of the Papnas, that is a black race 
in New Guinea, had not the opportunity of hearing Sir Wni. 
Macgregor's paper read the other: day before a public institute, or 
he would probably have a little better opinion of those natives 
than that expressed in his paper. 

There is one thing about all these natives — if you ask a native 
about any subject and he gets the slightest idea of the kind of 
answer you want, he will give you that answer, and unless you put 
a question to him in an indirect way, so as not to convey to him 
the slightest idea of what is in your mind, you will not get an 
independent statement from him at all, and I think many of those 
statements that are got from the natives are obtained in that 
way. Though degraded they are very sharp in some ways, and 
pick up language easily, and the children are sharp and easily 
educated. 

In regard to the deluge I believe people nowadays do not think 
that the deluge was universal — all over the world at the same 
time. There may be those who think that ; but I think the 
majority of people do not think it necessary from the Bible state- 
ment of the deluge to believe more than that those living in the 
world at the time must have been swept away, while there were 
other parts of the world where there were no inhabitants. If 
you look at the south-east comer of the Paci6c you will find an 
island which is a mountain peak and has I think about 1,500 
inhabitants. It is very high land — I do not remember how high 
now, but it is of considei*able elevation. On that island terraces 
are cut out from the mountain and on those terraces there is a 
series of statues of kings weighing about eight tons each. One 
of these was brought home in H.M.S. " Comus " and weighed 
eight tons. Work of this kind could not have been done on a 
little island with only 1,500 inhabitants, and they would not have 
a series of kings. They say they are not gods or idols, but 
statues of kings, and therefore I have no doubt that this island 
was part of a continent that existed in that part of the world 
many years ago. We have exactly the same in the Atlantic, 
about which Plato handed down the legend of the island, which 
he said was submerged many years before. To me this island in 
the south-east comer of the Pacific is evidence that a largo tract 
of land has been submerged there. The various reports of the 
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deluge that have been given do not necessarily belong to the 
deluge that Noah was saved from. There have been these sub- 
mergences, no doubt, all over the world, and we -cannot lay down 
exactly to which inundation, or change in the surface of the 
earth, they refer. We do not know how white people have been 
brought amongst these people in the Pacific and Australia. In 
the middle of Australia a white tribe has spread which evidently 
sprung from a mixture of race. 

There is another thing in this paper, to which I might refer, 
about a legend in connection with Cain and Abel. *' The tradition 
among the Tongas has a strong Biblical element in it, also a Cain 
and Abel, the blacks being descended from Cain and the whites 
from Abel.*' Before seeing white men how could this tradition 
ever have existed ? It has evidently been borrowed from the 
white people ; but at Tonga they could not know anything about 
white people till they had seen them. Of course the natives of 
the Society Islands, New Zealand, and the Sandwich Islands are 
all distinct races by themselves. They may be mixed with races 
of the north ; but they have their own traditions which are very 
distinct, no doubt. I think the traditions amongst these natives 
are to be received with much caution, and they cannot all be 
received as being distinct traditions. I was in Fiji, one of the 
most savage spots on the face of the earth. The religion of that 
island I should say was the sacrifice of human beings for the 
purpose of food. If they|wauted food the king always had a 
professional butcher who went about at night, and if he found a 
man out of his hut at night he would knock him on the head and 
bring him in for food. I mean, to talk of religion amongst people 
of that kind seems very unsatisfactory. 

Professor Orchard. — I am sure we are much obliged to the 
author for having shown us the " inside kernel," as he aptly calls 
it, of the religions of these Pacific island aborigines. The idea of 
God is, surely, not altogether necessarily synonymous with the 
idea of the God of the Christians. One man may think of God as 
a great spirit. The idea of another man about Him may be that 
He is a Power working for righteousness. The idea of another 
may be that He is the ultimate absolute reality behind all 
phenomena. Surely one cannot say that none of those men had 
any idea of God. Their God might not indeed be the true God of 
the Bible. The idea of the future would seem also to be innate. 
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All hnman condnct and action is framed on the belief of a 
future, whether immediate or far distant is not the point, but on 
the belief of a future, and there is no reason why that belief 
should be supposed to come to an end at the moment of death. 
The idea of a creator would appear to be not perhaps innate, but 
a primal formation of intelligence. 

The vote of thanks was then put to the Meeting and carried. 

The Chairman. — I think, if I might venture to say so on behalf 
of the author, he would very clearly acknowledge that these 
heathen were aOeoi ev tw Kovfito in the strict and plain sense of the 
word ; but I think he would say that as well of the Athenians, 
and therefore the question is whether the idea of God is or is not 
spreading amongst the heathen which I think is the special point 
he had in his mind. 

The Meeting then terminated. 



THE FOLLOWING COMMUNICATIONS ON DR. EBLLS' 

PAPER WERE RECEIVED. 

1. From Mr. M. V. Portman, OflBcer in Charge of the Andama- 
nese. 

The Honorary Secretary has been kind enough to send me a 
copy of Dr. Eells' paper on " The Worship and Traditions of the 
'Aborigines of the Islands of the Pacific Ocean,*' and to invite me 
to give my views on the same. 

I notice in the first paragraph of the paper the words, '* the 
cradle of the human race in Asia." What scientific facts have we 
to prove this ? 

I have lately bad an opportunity of seeing Dr. Dubois in 
Calcutta, and studying his remarks on the Pithecanthropos 
erectus. While not agreeing that this is a man-ape, I do think 
that his discovery proves the existence of the human race in these 
inter-tropic parts during the Tertiary period. The particular 
subject found appears to have a skull of the Neanderthal type, 
and may have been an idiot or maniac. 

My study of the Andamanese, who are the last pure remnant of 
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the Tertiary man, and tlie nearest allied to the Pithecanthropos, 
leads me to suppose that he was some man, driven from his tribe, 
who perished alone and n oca red for. The case of a corpse being 
so neglected as to become fossilised in snch a manner would 
only occur where the deceased had died among strangers, or had 
been driven forth as a dangerous lunatic, which last his skull 
would lead us to suppose he was. 

In ancient kitchen-middens in the Andamans I have found the 
lowest strata of such an age as to be fossilised (and this in the 
absence of streams of water, or of any marked silicious deposit), 
but these fossils have never been imbedded in the late Tertiary 
strata of which these islands are composed, and I have never seen 
any fossil skulls, etc. This matter is still, however, under 
investigation. 

At any rate the Pithecanthropos gives us another reason to 
believe in the exceeding age of the human race, and makes it 
more difficult to dogmatise as to its place of origin. 

My own views regarding the Pacific Islands are, that many of 
them are not part of a submerged continent, but are isolated 
creations by volcanic action. 

I think that the inter-tropic region of Asia and Australia, 
including much of Polynesia, and extending to Tasmania, was, in 
the late Tertiary period, inhabited by a Negrito race, the traces of 
which are now only found in the Tasmanians (lately extinct), the 
Andamanese, the Semangs, the Aetas, and as Monsieur Dieulafoy 
has shown, in a hybrid state in a few other places. 

The hills of the north prevented this race extending in that 
direction, and it was gradually exterminated by the Mongoloid 
and Polynesian races which have succeeded it. The Papuans and 
Solomon Islanders, amoug others, appear to me to be hybrid 
Negrito-Polynesian people, and I find isolated cases of Negrito 
customs and manufactures in many islands in the neighbourhood 
of New Guinea. 

Other remarks in this paper to which, after a close study of 
savages on the spot, for many years, I take exception, are as 
follows : — 

I. "It must be remembered also, that the ancient inhabitants of 
some of these islands, although comparatively not very distant 
from parts of Asia, are among the lowest and most degraded 
people in the world, as the Dyaks of Borneo, celebrated as 
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ferocions cannibals ; the Papuas of New Guinea, who are seldom 
over five feet high, and who have offcen been treated almost as 
wild beasts; and some in Australia, who as some say have 
little to distinguish them from the brute, except their form, 
their power of speech, and their ideas of a good and evil 
spirit." 

This is far too vague, and the author generalises about races 
which have little affinity, as if they were all one. 

I have often heard the cry of " the lowest and most degraded 
people in the world." From my observations of the human race 
I should say this remark applied most particularly to the lower or 
criminal classes of many European coantries, for they have had 
opportunities of knowing better which they have wilfully 
neglected, they have many vices of which the savages are 
ignorant, and have scarcely any of the virtues common to 
savages. 

When will the public learn that absence of dress in a climate, 
where it is not required ; neglect to cultivate in lands where 
Nature without assistance gives all the food required ; and an 
absence of hypocrisy, do not constitute a savage ; and when will 
they learn that it is a criminal waste of money to supply missions, 
etc., to the so-called savages who do not require them, when both 
money and missions are urgently required by real savages who 
are living round their doors P 

Of the Australian blacks I know nothing, and they have 
always been rather a puzzle to me, as they seem, conti*ary to other 
races, to have degraded from a higher state; but why are the 
Papaans looked down upon, morally and intellectually, merely 
because, owing to their being '* seldom over five feet high," it is 
possible to do so physically. Also, by whom have these Papuans 
been treated as wild beasts ? 

From what I have read of them I gather it is by the sailors of 
merchant ships trading in the Pacific. Now I have been for two 
and a half years in a merchant sailing vessel, and if there is an 
iinintellectual and animal brute beast, it is the average European 
merchant sailor. This is shown by the fact that such lines as the 
** P. and 0." do not employ them. 

When we have stopped the infamous " blackbirding " in the 
Pacific Islands it will be time enough for us to talk of savages 
being lower than ourselves. 

o 2 



84 AEY. M. EELLS^ ON THE WORSHIP AND TRADITTONS OF 

Savages (so-oalled) have many very excellent qaalities, and 
fewer vices than the (so-called) civilized races ; and personally, 
here in the Andamans, I jjrefer the society of my Andamanese to 
that of most of my European colleagnes. (Bnt then I may he 
eccentric.) 

The Dyaks, by the way, like other kindred peoples in their 
neighbonrhood, are descended from the Nagas and similar tribes 
of the North-Eastern frontier of India, and originally came from 
that direction. 

The races mentioned in this paper differ mach, and snch 
general comparisons are too vagae, at least for myself, who 
believe in specialists, and the study by one person of one people 
only. 

As regards the religions beliefs, I must refer yon to Mr. Man's 
papers before the Anthropological Institute, the facts in which are 
fairly correct as applying to one group of tribes in the Andamans, 
though I do not agree with many of his conclusions. He wrote 
many years ago when oor knowledge of the Andamanese was lesa 
than it is now. 

Though I am preparing a work on the Andamanese I am not 
ready to publish yet. 

2. " True Sir John Lubbock has held that the Australians do 
not believe in a Supreme Deity, or in the immortality of the soul,, 
that they have no idea of creation, nor use prayers, or religions 
forms, ceremonies or worship, but this cannot now be accepted, 
for later discoveries by those who have lived long among them 
state the opposite." 

I have also lately had occasion in the Academy to call attention 
to Sir J. Lubbock's incoiTect and out-of-date " science." 

The Andamanese, briefly, believe in a god called Puluga, Bilaku, 
Olug^, etc., according to the dialect, but have no worship, temples, 
prayers, sacrifice, etc. They propitiate both God, and the evil 
spirits in whom tbey believe, by refraining from certain actions 
which they think are forbidden, or displeasing. The spirits of 
the deceased are feared, also the evil spirits of the forest and the 
sea, who cause diseases. They resemble in this the New Holland 
people, and the Northern Australians (W. B. Wildy), as quoted. 

As regards " Man as a Spiritual Being," " Immortality," they 
believe much as is quoted regarding the Maoris. 

The Deluge, — They all have peculiar traditions regarding this,. 
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which I am investigating. It appears to me that the traditions of 
the Delnge amongst all races, when stripped of their legends and 
superstitions, are stories of cataclysms which have actually 
occurred at different times and in difEei*ent places. The sudden 
subsidence of volcanic islands will account for some. Storm 
waves, such as the one which swept over Eastern Bengal in the 
cyclone of 1876, and destroyed 215,000 people, will account for 
others. I was over this spot with Sir Richard Temple three days 
after the catastrophe, and had it occurred to a savage race, 
isolated from others, it appeared to me that it would have formed 
a very good ground for a deluge legend. 

Some such cataclysm happened here, and cut the Andamaus, 
which were formed as the estuaries of the great Burmese rivers in 
the Tertiary period, off from the mainland. 

The Andamanese preserve traditions of this. In short, given, 
as we must give, some hundreds of thousivnds of yeai-s for the 
existence of the human race, it would be odd if the different 
races had not got from Nature's teachings alone. Deluge tradi- 
tions ; and the magnitude of the catastrophes, and their importance 
in altering and resettling races, caused these traditions to outlast 
others. 

I think most people accept '^ hell " because they have learnt of it 
from some one in their childhood, and the impressions of childhood, 
when the human mind is most liable to receive and retain impres- 
sions without reasoning on them, warps the mind, or conscience, 
in after life. Hell, as Europeans know it, is an invention of tlio 
priesthood, and our knowledge of aboriginal races corroborates 
this in similar forms. 

I must apologise for the above dugointed remarks, and plead 
press of work as my excuse for not doing better. 

2. From John Frasek, Esq., LL.D., Sydney. 
The belief in a Creator, a Creation, and a Deluge, belongs to all 
nations and all times — from the Indian Yedas and the Babylonian 
cylinders, down to the most recent utterances of the Australian 
black men ; and Dr. Eclls has done us a service in collecting here 
BO many testimonies to the existence of that belief. Whatever 
some anthropologists may have said to the contrary, I can testify 
that our Australian blackfellows speak of a Creator and a Deluge. 
But as the Creator's work is finished. Re is now quiescent, and, 
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being entirely benevolent, He is not feared or propitiated by theniy 
althongh they pronounce His name with reverence. It is the 
active spiiits of evil that are dreaded, and must be kept off and 
controlled by the arts of the *^ wise men " (karajies) of the tribe. 

In the greater part of New South Wales, the Creator is known 
by the name Baiamai, and in Victoria as Punjil. The spelling of 
the name is in both cases faulty, and hides the meaning. The one 
should be Ba-ye-mai and the other, Banjil, both being formed 
from the same root word 6a, " to make, to cause." In the New 
Hebrides and in Melanesia generally 5a, ma, fa, is the causative 
prefix to verbs ; the brown Polynesians amplify it into fa-ka, fa^a. 
From the Australian root 6a, the Sydney dialect forms ha-yS, 
*' One who makes," and the mat (a dialect form is me) is merely a 
formative syllable. Bay6-mai or Bay e- me is thus literally *' the 
Maker, the Creator." Similarly in the Victorian chief dialect 
hanjilliko is a verb meaning *' to make, to bring into shape." The 
kOf there is an infinitive suffix, j-illi is the formative and the root 
is 6an, " to make " — the same as 6a in our dialect. 

The vice-gerent of Bayemai is Dharamulan, who presides at the 
sacred ceremonies of the tribes and communicates his will. 
Bhara seems to me to be an old-world root word meaning ''to 
protect," and the m,ulan is probably the Australian numeral 
hula, " two," for the native traditions ofben speak of him as being 
accompanied by another and a much smaller man. Dharamulan 
may thus be a dual deity. It may be interesting here to note that 
the Polynesian great god Tangaloa is also the Creator ; that when 
Creation was over, he rested and is now quiescent; that any 
intervention in the affairs of men on earth is made by the S&* 
Tangaloa, his children ; they dwell in the various heavens beneath 
him, which are like the loka^ of the Buddhist cosmogony. 

I can certify also that our Australians believe in retribution on 
account of sin, which, of course, in their mind is any violation of 
their saci*ed laws. A black youth long ago was asked to break 
such a law, but replied that he was afraid; for "the E^rooben 
would see it and punish him some day for it." In the next 
world, according to their belief, those men who have not gone 
through the Bora ceremonies, and had the two upper front teeth 
knocked out, will have a very hard time of it. 

All these are facts; and I offer them here in support of the 
argument in this paper by Dr. Eells. 
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THE CLIMATE OF EGYPT IN GEOLOGICAL, 
PREHISTORIC, AND ANCIENT HISTORIC 
TIMES. By Dr. Grant Bet.* 

(Read May 18th, 1896.) 

A. On the Climate of Egypt in Geological Time. 

IN treating of the climate of Egypt in Geological Time, 
very naturally you will expect me to take you back 
along the thread or scroll of geological history to that 
period when the nebulous massf of this globe (thrown off 
during the formation of the Solar System) took on somewhat 
of a definite shape and had akeady laid the foundation of its 
present crust. 

It would seem that the Primitive Waters of ancient 
mythology and tradition, during the contraction of this 
flhapeless nebulous mass, formed a universal sea of water 
with a universal sea of steamy vaporous atmosphere above 
it, which entirely obscured the sun, although it was much 
larger and nearer then than now. At this epoch, darkness 



* Being the revised substance of MS. notes, read at the Fan-Amer. 
Med. CSong., Washington, 6 Sept. 1893. 

t The fact that some of the principal constituents of this earth are 
non-existent in the Sun, should not militate against the nebular formation 
of the Solar System, seeing that NehuUe are not homogeneous but hetero- 
geneous in character, and have even many different vortices of varying 
composition within them. 
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covered the face of the deep, and the climate must have been 
very hot and very damp ; but there was nothing as yet to 
make it malarious, for no vegetation conld have existed at 
this period. 

As the cooling process went on, the misty steam that filled 
the atmosphere would, in time, take on more of the nature of 
clouds suspended in the air, thus permitting the direct rays 
of the sun to penetrate here and there, so as to light up the 
Primitive Waters that now enveloped the central mass of 
this globe. 

During the formation of these waters the excessive heat 
had caused to be dissolved in them many of the primitive 
elements of our earth, which, as the water cooled, were 
slowly deposited in crystalline form and made a solid bottom 
for this primitive and still comparatively hot sea. In the 
upper stratum of this deposit, Sir J. W. Dawson has discovered 
the fossil remains of a species of foraminifera showing that 
the cUmate had so far changed as to allow of the existence 
of, at least, a low type of vegetable and animal life.* The 
origin of such life does not come within the scope of this 
paper, as we have only to deal with things as we find them, 
and draw our inferences as to the kind of climate that would 
allow of their existence, modification, or extinction. 

As shrinkage went on owing to the continuance of the 
cooling process, the rocky bed of the sea would become 
crumpled up every here and there from the external pressure 
causing the shell of the earth to fall in. Thus projections of 
crystalline rocks would appear above the surface of the 
water aud form the first dry land as islands or even conti- 
nents in this vast sea. 

No doubt, at different places on the inner side of the 
crust of the earth, we should also find, at this early epoch, 
that pressure from witliin caused by igneous action forcing 
up the crystalline shell or even bursting through it, had 
already produced elevations, geysers, burning mountains 
and granite formations. 

These rocks, now exposed, were being continually washed 
by a hot shallow sea, while they were acted on at the same 
time by drenching rains, thus causing their slow disintegra- 
tion, the debris of which settled at the bottom of the sea and 



* The author appears to refer to the Eozoon Canadense, the organic 

ature of which is not universally admitted, and is, in fact, strongly 

contested by Professor Mobius, Professor Ferd. Roenier, and others. — £d. 
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formed the geological stratum known in our day as the 
Nubian Sandstone. 

After a period of geological time the Egyptian part of the 
crust of the earth was still more upheaved, exposing a 
larger surface above water, and laying bare a great deal of 
the Nubian Sandstone that had been deposited at the bottom 
•of the sea. 

The chmate was still damp and very hot all through 
the rest of the succeeding formations, and extending to nearly 
the end of the Second Geological Period. Egypt lost in area 
instead of gaining ; for the more than tropical rains continued 
to disintegrate the rocks, and washed the greater part of the 
Nubian Sandstone into a sea, which was becoming more and 
more animated by organisms that were rising in the scale of 
existence, and which was depositing layer upon layer at its 
bottom an illustrated history of its inhabitants and its work. 

At this time the eastern part of the island, that represented 
Egypt, became submerged, and on it, at the bottom of a still 
warm sea, a cretaceous deposit took place enclosing in its 
substance the remains of animals of a much higher type of 
organisation than we have yet met with. Some of these 
animals were amphibious, so that they could come out of the 
■water and bask in ihe sun on the sandy shore of the sea. 
They were all representatives of the fauna of a warm cli- 
mate. 

The Tertiary Period was ushered in by a general though 
unequal submergence of all that is known as the Egypt of 
the present day, except the region about Assouan, which con- 
tinued to appear as a rocky island in the Tertiary Sea, just 
418 it had done in the early Primary and late Secondary Seas. 

During the deposit of the lowest stratum called Eocene 
(Nummulitic) of the Tertiarj'- Geological formation, the geo- 
fp-aphical position of Egypt was still occupied by a compara^ 
lively warm sea, as shown by the fossils that are now found 
in what must have been its bed.^ In due time the crust of 
the earth was pushed up out of the water by volcanic action 
and became dry Innd.* After a space of geological time, 
alluvium was formed on the now exposed Eocene stratum — 
vast forests grew, that must have been well watered in the 
ordinary way, by the rains of heaven.* Naturally there 
^vould Tbe a watei-shed somewhere, and therefore a river. 
This condition of things must have lasted many thousands of 
veai's, when another volcanic disturbance, or natural shrink- 
age took place, and a portion of this part of the globe became 
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again th^ «ea bottom ; the alluvium was all washed away 
leaving only sand, and fallen decaying trees, water-logged 
in a silicified sea, which was rendered all the more silicious 
by the presence in it of geysers. As the sea cooled down, 
the trees became silicified, and lay like rocks embedded in 
the sand at the bottom of the sea ; while in the immediate 
vicinity of the geysers themselves, the loose sand became 
solidified into a neterogeneous mass, containing many of the 
silicified ti*ees in the lowest part of its structure.* Some of 
the trees are palms, showing that Egypt continued to have 
a tropical climate similar to that of the Soudan in our time. 
This new stratum formed what is called the Miocene, and 
when it in turn was upheaved and became dry land, all its 
loose sand was gradually blown away, leaving the Eocene 
toweling up at places to the height of 600 feet, as the 
Mokattam range at Cairo, while the petrified trees were 
exposed, lying on the suriface of the Eocene. Of course, 
where the sand itself was glued together by silica, it 
remained as a sandstone hill, such as " Gebel Ahmar " near 
Caii'o, where ti-aces of two geysers may still be seen, with 
petrified wood embedded in its lower stratum ; thus showing, 
as if it were written on the pages of a book, the exact 

Eosition in geological history to which these petrified trees 
elong, and the climatic conditions of that period when 
these natural forests existed/ The areas of marine Miocene 
however in Egypt are rare, indicating that this region had 
already assumed in a great measure a continental character. 

According to Sir J. Wm. Dawson at the close of the Eocene 
Period the Gulf of Akabah, which had been, up till then, in 
communication with the Mediterranean, was closed, but the 
Gulf of Suez continued to be a Strait ; and the Mediterranean, 
which washed the base of the Mokattam range, extended 
even to the east ol Gebel Attaka on the Red Sea. This 
remained so through the Miocene Period, so that there was 
free communication between the Red Sea and Mediterranean 
and the disconnection could scarcely have taken place till the 
first continental period of the PHocene, when the Blue Nile 
lost itself in a lagoon of the isthmus on the Red Sea side, 
and contributed considerably to the enlargement of that 
isthmus. 

This was the first separation of the waters of the Red Sea 
and Mediterranean in geological history. 

The climate was then a little warmer than now as may 
be gathered from the shells and animal remains of the 
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Pliocene formation — the Pliocene age was probably still 
more continental than the Miocene Period. 

After this came the great Pleistocene submergence (about 
20,000 years ago) when the Red Sea and Mediterranean 
again intermixed freely for a short geological period, while 
the present valley of the Nile (without any Nile) was a long 
fiord of the sea stretching as far inland as the rocky barrier 
at Assouan, and being gradually deepened by the erosive 
action of the sea.* The raised beaches near Cairo belong to 
this period.* The scattering of boulders from the eastern 
crystalline mountains over the Libyan Desei-t seems to imply 
the action of floating ice in some part of the Pleistocene 
Period.^ The softer parts of the Miocene sandstone must 
also have been wastea away at this time. 

This submergence was succeeded not long after by a re- 
elevation partially restoring the conditions of the fii"st con- 
tinental period, and finally connecting Asia and Africa by a 
permanent isthmus. 

A divergence is now manifested between the fauna of the 
Mediterranean and Red 8ea ; the fauna of the Mediterranean 
taking the type of the Atlantic, and that of the Red Sea the 
type of the Indian Ocean,^ showing a complete change 
between the climates of these two regions. 

The oldest part of the isthmus is the Miocene bed at 
Shaloof, about 13 miles from Suez, and only 6 to 9 feet above 
the level of the Red Sea. This bed is covered in part by 
the old Blue Nile deposit of the Pliocene, or as some geo- 
logists contend of the later Pleistocene, both these having 
been continental periods with an abundant rainfall. The 
highest parts of the isthmus are at El Gisr to the north, and 
Serapeum to the south of Lake Timsah. These elevated 
portions of the isthmus are composed of the Old Nile deposits. 

Thus the ancient Blue Nile built up a considerable portion 
of the isthmus at a time when the climate was warmer than 
at present ; for this limestone stratum extending from El Gisi" 
to Shaloof, and stretching to a cousiderabie distance east 
and west, contains freshwater shells that are now confined 
to the Upper Nile, and that have somewhat of a modern 
character as compared with what we might expect in a 
Pliocene bed. 

* The author has somewhat inverted the order of things in the above 
statement. There could not have been a Nile valley before a Nile river ! 
The Pleistocene Period began with a great elevation of the laud and 8e<% 
bed following the Pliocene submergence. — Ed. 
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111 the later Pleistocene it would appear that the Blue Nile 
debouched into the lagoon of the isthmus, which at that time 
of continental elevation was much more extensive than now. 

It is to this period that we must ascribe the Sahara Sea, 
and the large inland sea of Geikie, which included the Black 
Sea, and Caspian, and a large tract of country to the west of 
the Ural Mountains.® As long as these existed the rainfall in 
Egypt and in Arabia must have been excessive, and this 
accounts for the manner in which the surfaces of the anortho- 
«ite gneiss (diorite) and schist show such an amount of 
wasting and disintegration. Professor Hull has also found 
evidences of a chain of ancient freshwater lakes in the 
Sinaitic peninsula that must date from this period, and that 
disappeared when these inland seas dried up and the rainfaU 
ceasea. 

At the close of the Pleistocene elevation, or in other words 
in the eai-ly modem geological epoch, we find the Red Sea 
shells at the Bitter Lakes quite like the recent shells.^° 

The ridge at Shaloof must have been at this time under 
water as we may judge by the shells now to be seen in its 
upper layer. Its elevation, therefore, is quite modern geo- 
logically speaking, and the elevating process continues, 
though slowly as measured by the geological clock. 

At a date more immediately preceding the Prehistoric 
Period^^ the land of Egypt was higher than at present; but 
owing to the earth's shrinkage the whole country sank con- 
ridei-ably, thereby causing two fractures that are evident, 
one along the Mokattam range from Cairo to Suez, and the 
other along the present Valley of the Nile whereby a de- 
pression of upwards of 150 feet on the Libyan side took 
place. 

Even at the present day, were the Nile to dry up, the sea 
would again reach this ancient limit near Memphis along the 
empty bed of the river. 

NOTES. 

* One of these fossils was presented by Dr. Grant Bey to the late 
Professor Sir Kichard Owen, who described it fully in the Quarterly 
Journal of the Geological Societi/ for February, 1875. It prove*! to be 
the fossil skull of an Eocene Siren ian mammal, of the same type as the 
Dugong which still exists in the Red Sea. 

' There is abundant evidence of volcanic action in various parts of 
Egypt, at Abu-Zabel near Cairo, at the Cataracts, and along the Bed Sea 
coast plutonic rocks are met with. 

' These forests contain exogenous and endogenous trees. Several species 
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of the exogenous ones hATe been classiiied, and a species of endogenoua 
tree has also been discovered, which was described by the late Sir Richard 
Owen in a letter (September 27th, 1875) to Dr. Grant Bey as being 
*' wndoubtedly pcdniy*^ but it has not yet been further classified. 

* The sand was formed ultimately from the crystalline rocks of the 
interior, and proximately from the waste of the Nubian sandstone, and 
the sandy upper Eocene beds. The thickness of the Miocene sandstone 
stratum woiud be about 100 feet (DawsonV 

* The igneous rocks at Aboo-Zabel about 1 1 miles north of Cairo belong 
to this period of the geysers, or perhaps even a little later (Dawson). 

' At Het-el-Qorab hill a little to tne south of the Great IVramid, and 
at an elevation of 40 feet above the plain, there is an old sea beach of the 
Pleistocen e p eriod. 

^ Sir J. William Dawson inclines however to the water rather than the ice 
agency. In fact there is no trace in the geological history of Egypt of 
there ever having been the cool summers necessary for the foimation and 
continuance of a glacial period. 

" At the present day the shell fish of the Bed Sea are quite distinct 
from those of the Mediterranean. 

* It must have been during the existence of this sea that it was possible 
for the mammoth to live in Siberia, as such a large inland body of water 
must have much modified the climate around it. 

" In Strabo's time (24 b.c.) the Bed Sea extended but to the north end 
of the Bitter Lakes, and that only by means of a canal origiuallv dug by 
Darius Hystaspis (520 b.c.) from the south end of the Bitter Lake to the- 
Bed Sea, about 10 miles in length. 

" Prehistoric as far as Egypt is concerned. 



B. Climate of Egypt in Prehistorio Time. 

The Prehistoric Period of Egypt was preceded by the 
formation of the present Nile and the fluviatile deposits that 
have made the country rich and inhabitable. This took 
place only about 8,000 or 9,000 years ago.^ 

The Nile, however, did not find its way to the Medi- 
terranean without encountering formidable obstacles in the 
shape of crystalline rocks, granite and sandstone dykes, and 
calcareous beds, which one by one were either swept before 
it at once, or else the pent-up water formed large lake 
districts, and overflowed the obstacles as cataracts. Most 
of these have become gradually rubbed down,' and form 
now only rapids. Some of them, however, were broken 
through, suddenly causing a regular deluge in the lower 
countrj^ ; and several of these floods must have taken place 
in historic times, for when Solon visited Effypt, about 
GOO B.C. and asked the Egyptian priests if they nad in their 
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history any mention of the universal flood, Buch aa is 
recorded in Greek history,* they replied that they had 
records of several floods, no doubt referring to the sudden 
|i^ving way of cataract barricades. The first obstacle to 
yield to the ever conquering water in the Prehistoric Period, 
was the sandstone dyke at Silsilis, about 50 miles to the 
north of Assouan. At this time the ancient Ethiopia, com- 
mencing at Assouan, was in a great measure under water, 
as the cataracts at Assouan and Semneh (near Wady Haifa) 
had not yet been worn down, nor had they given way. 
The same, no doubt, may be said of many of the other 
■cataracts that simply made the Nile Valley a series of lakes, 
while at the same time there was a large inland sea where 
the Sahara is now. These vast sheets of water, under a 
tropical sun must have made the neighbouring countries 
quite rainy, and this amply accounts for the abundant 
evidences we have that the Nile had a larger volume of 
water then than it has now, and was fed by local rains, and 
streams that rushed into it like so many Niagaras. (Petrie's 
Ten Years Digging in Egypty 

Professor Sayce tells us {Ancient Empires in the East) that 
the wadies and cliffs of the Nile valley are waterworn and 
covered with boulders and pebbles which bear witness to 
the former existence of moimtain torrents and a consider- 
able rainfall ; and the discovery of palaeolithic implements 
near the little petrified forests and in other places, makes it 
clear that the geogi-aphical and climatic changes the 
country has undergone have taken place since it was first 
inhabited by man. 



NOTES. 

1 The depth of the Nile deposit across tlie Delta in the latitude of 
Zagazig was ascertained by means of a series of borings in 1883 to be 
between 30 and 40 feet ; and as authorities are agreeti that the rate of 
deposit is between 4^ and 5 inches in a century we thus find that the con- 
vulsion of Nature referred to in Part A, must have taken place about the 
time here stated. 

« In the whole of the Nile valley, from Edfu northward, the geological 
formation is calcareous (Eocene) which the Nile has scooped out to the 
depth of 200 feet. 

* The flood of Deucalion and Pyrrha. 

* On the subject of the " Origin of the Nile Valley," see paper by 
Professor E. Hull in Trans, Vict. Jnst.y vol. xxiv, p. 307. The period 
of great rainfaJl referred to by Dr. Gituit Bey is known as the Pluvial 
period, which occurred at the close of the Pleistocene. — Eo. 
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C. The Climate of Egypt in Ancient Historic Time. 

As we advance to the historic period which has been 
characterised by the deposition of much fluviatile sediment 
especially in the Delta, and probably by a slight depression 
of the Mediterranean coast, accompanied by a slight eleva- 
tion from the latitude of El (Tisr, southward,^ we find that 
the primitive prehistoric immigrant tribes that had come 
from a northern region, and had settled as independent 
colonies all along the valley of the Nile, were, in time 
subjugated by another and stronger race,* coming from the 
East, or land of Poun-t* It is only now that we find any- 
thing like a concentrated government, and the establishment 
of a monarchy. The first historic dynasty began about 
4800 B.C., and Manetho gives the name of the first king as 
Mena^ the word itself meaning " the establisher." 

The name may have been given to him in recognition of 
the power and ability he displayed by bringing all these 
different colonies under the rule of a central government. 
The exploits of Mena, as recorded by Manetho, throw 
considerable light on the physical conditions and climate of 
Egypt at this early date. 

The cataract at Silsilis had either broken through, or had 
become gi'adually worn away, thus liberating the large 
body of water which had been impounded above it, and so 
diminishing the rainfall in the vicinity. Before this water 
was liberated, a large amount of alluvium was deposited 
for probably 1,000-1,400 years, and it may be mentioned as 
an interesting fact, that these large tracts of land then left 
high and dry, now only await the magic touch of irriga- 
tion to become higlily productive. The cataract (granitic) 
at Assouan was still high (100 feet higher than now) and a 
branch of the river swept round by the still existing 
ancient quarries and re-entered the mam channel a little to 
the north of Assouan, making Assouan an island. The 
cataract at Semneh was also intact, making Ethiopia an 
extensive lake district Many of the other cataracts how- 
ever had ffiven way, and were now only rapids. Notwith- 
standing the emptying of many of these inland lakes and 
conseauent destruction of vegetation, the rainfall must still 
have been considerable in those regions that are now rain- 
less. Mena with his followers seems to have entered the 
valley of the Nile by way of Arabia, and the Eed Sea. 
His first seat of government was at This or Abydos, 
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situated between Assiout and Luxor. At that time, even 
as now, Abydos was on the border of an extensive fertile 
plain that required no great skill for its irrigation. Mena 
no doubt visited Silsilis and could see at a glance how 
much was to be gained even by a partial restoration of the 
cataract there ; but for some reason or other he did not 
attempt it although he had no mean engineers in those 
days, who had already built the Temple of the Sphinx, 
and hewed the Sphinx itself in the native rock at Gizeh 
(Maspero). No, Mena's exploits were carried out in the 
northern Egypt of that day. In the region between 
Heliopolis and the Temple of the Sphinx, he saw a battle 
going on amongst the watery elements — the sea and the 
river — striving for the mastery. The river was throwing 
its mud in the teeth of the sea, and wherever there was a 
sand island there the mud was thrown up, and rank vege- 
tation with dense forests soon appeared. The sea, little by 
little, had to retire leaving swampy morasses behind it, 
where the crocodile and hippopotamus were at home ; but 
making the whole of this region malarious and unhealthy 
to man. • Mena, who was his own minister of health, set 
himself to remedy this state of matters. He caused a great 
dyke to be raised, about 30 miles to the south of where 
Cairo now is, and directed the channel of the river into the 
centre of the valley, as it was then flowing by the foot of 
the Libyan ran^e on the west side of the valley. 

This he followed up by raising other dykes as he 
required, so as to get the control of the river, and drain off 
the marches. This was evidently the be^nning of reclaim- 
ing the Delta from being a morass, whicn would no doubt 
change the climate considerably and make it much less 
malarious. On part of this reclaimed land Memphis was 
built, which continued to be a city of some considerable 
importance down to mediaeval times. While Mena was 
directing his irrigation schemes he was attacked by a hippo- 
potamus or crocodile and killed, after a reign of sixty-two 
years. The presence of the hippopotamus or crocodile 
would indicate a warm climate, but not necessarily much 
different from what we have now, for Dr. Abd-el-Lateef 
writing at the beginning of the 13th century of our era has 
recounted that hippopotami were very common in the Dam- 
ietta branch of the Nile at that time, and even so late as 
Mohammed Aly's time (1811-48), a hippopotamus was killed 
near Mansoura in the Delta.* 
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No doubt the good example set by King Mena was fol- 
lowed by his successors, so that the river was guided in its 
course, and land was reclaimed whenever possible. By the 
time of the Ilnd dynasty (4()34 B.O.) Bubastis, near Zagazig, 
was founded and inhaoited. The vast proportion of the 
present Delta, however, was still a gulf of the sea^ with the 
muddy Nile running into it, and gradually forming the Delta. 
By the Vlth dynasty (3500 B.O.) some of the sand islands, in 
the gulf had become inhabitable through the pioneers 
reclaiming the morass around them. On one of these islands 
Tanis or Zoan was founded, a city which played an impor- 
tant part in the history of Egypt in later dynasties. When 
we reach the Xllth dynasty, the sixth kin^ of that dynasty 
(Amenemhat III) took great interest in reclaiming the swamps 
and in the proper watering of the land already reclaimed. 
He is celebrated for having conferred great benefits on his 
country by the construction of dykes and reservoirs for control- 
ling the water supply. He caused a Nilometer to be chiselled 
on the rocks at Semneh, a few miles south of Wady Haifa, 
and in connection with it a series of hieroglyphic inscriptions, 
recording the rise of the Nile during his reign ; from which 
we learn that the waters of the inundation rose on one 
occasion 27 feet, and at other times on an average 11^ feet 
above the greatest rise of the Nile at the present day. At 
that time, therefore, the cataract at Semneh had not yet 
broken down, and Ethiopia must, therefore, have been a well- 
watered country. The rock inscriptions also show that the 
Nile below Semneh rose some 10 feet above the highest Nile 
of our day, proving that the cataract at Assouan was only 
being slowly rubbed down ; the island of Philae being of 
course then under water. 

It was in connection with the Xllth dynasty (2500 B.c.) 
that Dr. Flinders Petrie found in Upper Egypt traces of an 
Ionian colony of workmen that had been employed by one 
of the Usertesens. This economical measure would seem 

Perfectly excusable, even for such an exclusive people as the 
haraohs,for at this early epoch in Egypt's history the native 
population must have been sparse. But by the middle of the 
second century of the Christian era, when Ptolemy the 
Astronomer lived, the population of Egypt had so increased 
that it exceeded the population of our day by two millions. 
This points not only to an admirable climate but also to an 
intelligent population for those ancient times. 

Were it not that the present inhabitants are so deeply sunk 
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in ignorance, and live in the midst of insanitary surroundings 
that they have produced themselves, and that they need a 

Eatemal government to raise them out of, we should have 
ad such a continuous surphis of population that the whole 
of Africa might, by this time, have been filled with thriving 
Egyptian colonies and federations. The decrease in popula- 
tion cannot be attributed to the climate which will compare 
well with the climate of the most favoured parts of the world ; 
nor to the sterility of the race, for it is remarkably prolific, 
nor to intemperance, for the people are sober and peaceful. 

Ignorance and filth, its twin sister, make sad havoc 
amongst the population, so that all the weak die early, and only 
the fittest survive, who in turn easily succumb, when, in more 
advanced years, disease attacks them. It seems altogether 
inexcusable, that Egypt, blest as she is with such an excellent 
climate, and with a prolific and sober population, should be 
crippled in her supply of agricultural labourers, owing to an 
excessive but remediable death-rate. Public instruction and 
pubUc health are two very necessjiry and very important port- 
folios to hold ; but public instruction has to take the first step, 
as ignorance must be dispelled, in pai*t at least, before health 
measures can be satisfactorily carried out. 

At a very early date there were direct commercial 
relations between Egypt and India, as well as indirect 
through Mesopotamia, so that Eg\'pt was often exposed, 
theti, as now, to the importation of Indian and Mesopotamian 
commimicable diseases. Thus, notwithstanding the extra- 
ordinaiy attention given to sanitary science by the ancient 
Egyptians, we find, from history, that every now and then, 
plagues among men and beasts devastated the country, 
showing that, although these diseases were not indigenous 
to the soil, there is every reason to believe that the pensonal 
sanitary condition of the people left much to be desired; 
and we must not forget that the Egyptian campaigns 
introduced into Egypt a very large slave population, which 
to say the least, had not been educated in sanitary science. 
No doubt there was much squalor and filth in the old days, 
but surely not so much as now. At any rate we know for 
certain that the ancient Egyptians revered the Nile as a god, 
so that it was kept scrupulously free fi-om anything that 
would pollute it. How different now-a-days when the Nile 
is looked upon as a common sewer, and is used as such. 

The climate of Upper Egypt would still (under the Xllth- 
dynasty) be somewnat rainy, although by this time, the 
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Sahara inland sea would be very much contracted from 
what it used to be. The ^*eat dam at Silsilis had broken 
through its barrier in prehistoric time, and apparently not 
any attempts had been made to restore it, unless perhaps 
on paper, as has been done in more modem timls. 
Amenemhat III has rendered himself immortal by having 
created an inland freshwater sea in a natural depression 
in the Libyan Desert, not far from the Nile and quite 
near to Memphis. SuiEce it to say here that water was 
conveyed to it from the Nile by means of a canal (the 
Bahr Yousef of our day), and when the basin was filled, 
it was said to be 450 miles in circumference, and at parts 
350 feet deep. It was called by the Greeks Lake Moeris, 
but in hieroglyphic language it was called Ta She — the lake 
country/ It continued to act as a reservoir for the Nile 
surplus water, and to irrigate the country around till the 
Roman period, when the dykes were neglected, the sluices 
fell out of repair, and the water thus ran to waste ; so that in 
the time of Pliny, 70 A.D., it was already dry, with the 
exception of what still remains under the name of Birket-el- 
Qoroon, or Lake of Horns, so named from the form of the 
lake being like the shape of a pair of horns. Very naturally 
this depression in the desert, after having been constantly 
filled with the muddy Nile water, and partially emptied for 
irrigation purposes, year after year for a period of nearly 
2,400 years, is, now that it is dry, one of the richest provinces 
of Egypt. Its present name " Faioum ** is simply tne Coptic 
name "Phiom" or "the Sea," carrying us back to the time 
when, instead of thlB 231,283 acres of rich arable and 
cultivated land of to-day, this was a veritable sea. This 
large body of water hiust have modified considerably the 
climatic conditions in its neighbourhood; for we must not 
forget that where we have freshwater to deal with in a 
warm climate, we have always an abundance of trees and 
vegetation that materially and sensibly aflect the temperature 
and rainfall.** The Faioum now is a malarious district, 
but more especially in the vicinity of Lake Qoroon which is 
brackish, and the rainfall is almost nil throughout the whole 
of this region.' 

Amenemhat III died about 2266 B.C., and was succeeded 
by a number of kings of little account as far as this paper 
is concerned, till about 2200 B.C., the fourth Pharaoh of the 
Xlllth dynasty made a record on the Nilometer at Semneh, 
showing that the cataract there was still holding out; yet 

H 2 
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under the sixth Phai-aoh of this dynasty, raonuments were 
erected on the island of Argo, considerably to the south of 
Semneli, but below the level of the formerly dammed back 
waters of the cataract. Sometime therefore between these 
two reigns — a period of only sixty-six years — ^the Semneh 
cataract must have rather suddenly given way, and caused 
a destructive flood all along the course of the Nile to the 
sea, and famine would have been the natural result of such 
a sudden catastrophe.® 

Ethiopia was now left high and dry, and became more or 
less a barren waste, even as it is to-day. It is with great 
labour that the natives now raise the water from the Nile to 
irrigate their little patches of ground siniply to grow sufficient 
to keep them alive, and I fear that famine is not uncommon 
among them. Here then another rainless district has been 
produced, and so it remains. We may now say that the 
whole stretch of country from Assiout to Berber, which had 
an abundant rainfall in ancient times, is now almost without 
rain. No doubt, this would be reversed if the cataracts were 
restored, a new Lake Moeris created at the border of the 
ancient one, the Sahara* refilled with sea-water, and the 
Eurasian Sea of Geikie restored, for under these circum- 
stances the rainfall would again be excessive. As far as the 
restoration of the cataracts and Lake Moeris is concerned, 
this has been studied by the Egyptian Government for several 
years past, and the study is still being pushed forward by 
American,^® French," and English" engineer. 

When we go up the Nile as far as Berber, 17^° N. latitude, 
we enter the region of tropical rains, that, following the 
course of the sun, and falling in torrents on the Abyssinian 
mountains, and in the equatorial regions, create the White 
and Blue Nile, which uniting at Khartoum form the river 
that makes Egypt a habitable country. These rains are 
periodical, and produce the annual rise of the Nile to which 
we in Egypt are so accustomed, that we often forget that a 
few feet above, or a few feet below the average annual 
rise, means famine and disease. The usual difference be- 
tween high and low Nile may be stated as 25^ feet at Assouan,* 



* If the river rises at Assouan 29 ft. above the usual low water mark 
it means peril to the whole of Egypt ; but if the rise is only 20 ft above 
the minimum, then whole tracts of the valley will never be submerged. 
A poor flood, however, is more Ferious than the devastation caused by the 
most violent excesa (Moncrieff.) 
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19 feet at Cairo, and only 4 feet at Damietta and Koeetta ; 
but in ancient times with a greater rainfall and a fuller river 
these figures would have to be considerably higher. We have 
seen that reclaiming the Delta was a very gradual process, 
and even at the present time the Government is oraining 
the swamps and lakes to make the land available for cultiva- 
tion; ana reclamation must proceed as long as the Nile 
continues to bring down such large deposits of alluvium from 
Abyssinia and Central Africa, t oiinerly, the Delta swamps 
formed an inaccessible hiding-place for culprits, refugee kings 
and their followers ; and they were also the home of the 
plague, pestilence, and other serious forms of disease recorded 
m nistory ; or at least favoured their propagation when im- 
ported. The rainfall in the Delta for 30 miles inland is now as 
much as 10 to 12 inches annually, influenced in some measure, 
no doubt^ by the large salt marshes and lakes lying across 
the 160 miles of Mediterranean front: viz., Mareotis, near 
Alexandria, covering 250,000 acres; Edko 100,000 acres; 
Burlos 300,000 acres; Aboukir 50,000 acres; Menzaleh 
500,000 acres, and Sirbonis near the Palestine frontier, 
100,000 acres. 

Most of these lakes did not exist in comparatively ancient 
times, for the districts now covered by them were richly 
cultivated, and supported a numerous population. Lake 
Menzaleh was formerly a district celebrated for its fertility, 
but in 535 A.D., the sea broke in and submerged the eastern 
portion, and by 540 A.D. the whole of this region was totally 
under water, so that all the towns on the low levels were 
destroyed by submergence, and only those that were built on 
the high grounds escaped ; but even they became so malarious 
and unhealthy that after a time they were abandoned. Besides, 
the country around that was not submerged became swampy, 
unhealthy, and ruined for agricultural purposes just as it is 
to-day, so that the population in this region has ever since 
remained scanty. 

The present Lake Mareotis was originally a small sweet 
water lake, surrounded by a famous vine-growing district, 
celebrated in ancient times for its fertility and salubrity ; but 
in 1801 A.D., the sea was intentionally let in for military 
purposes, and thus the whole district was entirely destroyed 
and converted into a malarious environment of Alexandria, 
which otherwise would be a much healthier city than it has 
been ever since this regrettable event. 

About the beginning of the Christian era, Lake Sirbonis 
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Was 125 miles in circumference, and more anciently was much 
larger. It is said to have even engulfed a whole wing of 
the army of Ochus king of Persia (340 B.O.). It is now an 
insignificant lake having little or no perceptible eflFect on 
the climate in its neighbourhood. 

Lake Aboukir has recently been drained and its bed is 
now being cultivated. This will do away with the malarious 
swamps in its vicinity, and render this part of the country 
once more healthy. 

I cannot close this paper without saying something about 
the influence of the condition of the Isthmus of Suez on the 
climate of Lower Egypt. 

In even late geological times we have seen that Africa was 
an island, so that the Isthmus of Suez is of recent formation. 
While " the tongue " of the Red Sea still came as far north 
as El Gisr it increased the rainfall in Lower Egypt and 
modified the climate in its vicinity. When it dried up, 
naturallv the rainfall depending on it, ceased. 

This is proved by the fact that since the refilling of the 
Bitter Lakes, and opening of the Suez Maritime Canal in 
1869, we are having a greater rainfall in Lower Egypt. 
No doubt this is also influenced by a more extensive irriga- 
tion and planting of trees which the Government is wisely 
encouraging. This however brings me to speak of the climate 
of Modern Egypt, which I have discussed elsewhere.^* 



NOTES. 

1 All areas of great deposition tend to be areas of subsidence, hence the 
highland of El Gisr has in modem geological time been the axis on which 
the istbmus has oscillated ; the south side rising, the north side sinking. 

''' These two races had not amalgamated at the beginning of the 
IVth Dynasty (4034 b.c.) as in the tombs of this period, Professor Dr. 
Flinders Fetrie noticed that the bodies of those he judged were the 
subservient race, were desiccated in a doubled up form, like the ancient 
Inca Indians, lying with their heads to the north, and their faces to the 
east — while those he judged were the ruling race were buried full length. 
The skeletons of these two primitive divergent human types are now 
being studied at the museum of the Boyal College of Surgeons, London, 
and before long we may hope to have more light thrown on the subject. 

' Poun, according to Brugsch, means " East," but, according to others, 
it means ^* Bed." The name was applied in later times to the southern 
part of Arabia, and the Somali country, and no doubt, as the ancient 
Egyptian tradition was that their forefathers came in this way to settle 
in Eeypt, Arabia was always referred to in the hieroglyphic text, as the 
Ta-Nuter (the Holy Land). For there is no doubt now that Mena and 
his foUowers brought with them a purer worship of the Sun than they 
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found among the primitive dark-skinned colonies, who, besides the Sun, 
that all revered, had each a distinctive totem of their own. At a later 
period in man's history another race followed in the footsteps of Mena — 
passed through Arabia and crossed the Bed Sea, and after lingering in 
Egypt for some time ultimately concentrated their government on the 
northern coast of Syria, and at Carthage. They were called Pouuians — 
PhoTuians — or as we have it now, Phoenicians. 

* Within my own memory there was a rendezvous of crocodiles at 
Gebel-Abu-Fayda, about 200 miles to the south of Cairo. I saw a whole 
family of them in 1867. They have since then been exterminated by 
travellers. As crocodiles and hippopotami live in the same climate tne 
disappearance of these animals fromXower Egypt has not occurred fnom 
any change of climate, but from the presence of hostile man. The same 
may be said with regard to the lion which used to be hunted by the 
Pharaohs in the vicinity of the pyramids of Gizeh, and by the Emperor 
Hadrian near Alexandria. This animal has now retired to the Soudan and 
equatorial regions (J.A.S.G.). 

' The Greeks, who never acquired any intelligent knowledge of the 
ancient Egyptian language, would often hear the natives call this lake 
*^ merif" which simply means " the lake," and they evidently concluded 
that it was the name of the Pharaoh who had created it, hence the 
erroneous appellation — Lake Moeris — has been handed down through 
Greek historiann. 

* The ancient Egyptians were much more fond of arboriculture than 
the modern Egyptians. The 8culptm*es tell us that Rameses III (XXth 
Dynasty, 1200 b.c.) ** planted over the whole land of Egypt, trees and 
shrubs, to give the inhabitants rest under their cool shade." 

' Lake QorQn is now about 35 miles long and 7 miles broad, and is on an 
average 28 feet deep. It rises and falls with the Nile, although it is 
always many feet below the Mediterranean. 

* A very interesting hieroglyphic inscription, discovered by Mr. Wilbour 
on one of the rocks near Assouan, records a famine of seven years under 
an early Pharaoh. Another seven years famine ia recordea as having 
commenced 1064 a.d. 

* M. de Lesseps projected a scheme for letting the Mediterranean into 
the Sahara depression, by cutting a wide canal to the south of Tunis, com- 
mencing in the Gulf of Gabes. 

1* Mr. Cope Whitehouse, an American engineer, has for years been verv 
enthusiastic over a new Moeris "nesf or depression (Wady Eal'an), 
he thinks he has discovered in the Ealoum district, which wo\ild act 
admirably as a reservoir for the surplus water at high Nile, and be a 
source of water supply at low Nile. 

" M. de la Motte, a French physician, has been for years advocating 
the restoration of the Silsilis cataract. 

" The English engineers of the Egyptian Government have proposed to 
construct a dam at the first cataract, but, let us hope to the south of the 
Island of Philae, so as to save that island and other monuments of 
anti(^uity from submergence. Should their plan be adopted, may 
Providence preserve us from a second Noachian flood, in case the 
*^ Daraweesh " get possession of the Assouan and Silsilis reservoirs even 
for a few hours. In Ancient Babylonia the water of the Euphrates was 
economised by means of a series of *' barrages " that were almost harmless 
«ven though they should fall into the hands of an enemy. 

Since the above was written, a commission of engineers composed of 
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M. Boul6 (French), Sig. Torracelli (Italian), and Sir Benjamin Baker 
(English) came to Esypt to favour the Egyptian Grovemment with their 
opinion concemiDg tiie different reservoirs that had been proposed to be 
constracted. They were unanimous against the Wady Ryan. The Italian 
and English engineers were in favour of the project that would swamp 
Philae, while the Frenchman was entirely against having any large 
reservoir whatever, butreoommended the Egyptian Government to construct 
a series of ** barrages " up and down the Nile valley (April, 1894). We live 
in a utilitarian age, and much as we may regret the destruction of the 
Pyramids for the construction of magnificent mosques and puny hotels, the 
work of destruction will continue, unless antiquarianism can prove itself 
to be of more commercial value than utilitarianism in any given case. 

[The embankments for reservoirs are now in course of construction at 
Philae and Assiout, August, 1900. — Ed.] 

" Paper on " The climate and health resorts of Modern Egypt," read at 
the Climatological Congress of the World's Fair Congresses, Chicago, 
189a 
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ORDINARY meeting; 



Professor Edward Hull, LL.D., F.R.S., in the Chair. 

The Minutes of the last Meeting were read and confirmed, and the 
following paper was read : — 



REMARKS ON HIE PAST, PRESENT, AND FUTURE 
OF THE AUSTRALIAN FLORA. By the Rev. W. 
WOOLLS, Ph.D., F.L.S. 

THE primeval history of Australian Botany is necessarily 
associated with the adventurous navigators, who, 
animated by the spirit of Vasco di Gama, traversed the 
Indian Ocean and reached the North-western shores of New 
Holland whereof Van Diemen's Land— subsequently called 
Tasmania, was then regarded as an integral portion. Such 
a mistake may seem strange to the present K^neration, but 
it held its ground until the year 1798, when Bass and 
Flinders discovered that Van Diemen's Land was separated 
from the mainland by at least a hundred miles of sea. Portu- 
guese and Dutch navigators had already become acquainted 
with New Holland in their voyages to the East Indies, but as 
these voyages were undertaken in the interests of commerce 
and at a period when systematic botany was only in its infancy, 
they addled but little to our knowledge of the Australian Flora. 
It was not until the days of Dampier, who in 1699 visited the 
Western Coast of Australia for the second time, that any 
specimens of Australian plants were collected and taken to 
Europe. To Dampier belongs the honour of having been 
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the first to communicate any knowledge of such plants to 
the scientific world. His herbarium is still preserved at 
Oxford and contains forty specimens, eighteen of which 
are figured in his Voyage (vol. III., ed. 1709), though few of 
them with the exception of Colutea Novcb Hollandiw (now 
Clianthus Dampuiri), can be identified. The distinguished 
navigator CoOK, was the next to render service to the cause 
of Australian botany, for although the original intention of 
his first expedition (1770) was to promote geogi-aphical and 
astronomical research, Mr. (afterwards Sir Joseph) Banks 
had sufficient influence with the Government of the day to 
connect the voyage with the pursuit of natural history. For 
this purpose he determined to share the glory of the expedi- 
tion ana to furnish at his own expense the means of prose- 
cuting his favourite study. He provided, therefore, the 
apparatus conducive to that object, and engaged Dr. 
Solander (a Swede by birth and a distinguished pupil of 
Linnaeus) to accompany him, as well as two artists — one to 
delineate views and figures, and the other to paint subjects 
of natural history — with a secretary and four servants. ** No 
pains," says Baron Cuvier, '• were spai'ed by the naturalist to 
enrich his collection or to gratify his curiosity. Banks dis- 
played an astonishing activity ; fatigue did not depress him, 
nor did danger deter him. He was always in advance, and in- 
variably refen-ed to in time of difficulty." Banks and Solan- 
der collected specimens at Botany Bay, Endeavour River, and 
other parts of the Australian coast, and added 1,000 species 
to the few already known. On this subject. Sir Joseph's 
biographer remarks, "It was long hoped that Banks and 
Solander would give an account of their labours and of the 
immense collections made during the expedition. SoLANDER, 
having devoted ten yeai-s to his part of the undertaking, 
died in 1782." In addition to their common journal, their 
uotes and all the designs made under their direction still 
exist in the Banksian Library, now in the British Museum. 
A series of engravings, which it was ijitended to increase to 
2,000, had been commenced ; but from some cause or other 
not very well explained, nothing was published under the 
auspices of the authors. Their labours, however, were not 
lost to the scientific world (botanists beinp^ permitted to 
consult the specimens which had been collected), and in 
the course of a few years they received due recognition 
from the greatest botanist of the age, Robert Brown. Men- 
zies, in Vancouver's expedition of 1791, and Labillardiere 
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in that of D'Entrecasteaux in 1792, also contributed 
materially to the knowledge of the Australian Flora, as did 
Mr. John White, Surgeon-General, who arrived in the colony 
of New South Wales in 1788 with the " First Fleet," and 
resided there for seven years. He sent to Europe specimens 
which were described by Sir John Smith, and figured in the^ 
appendix to White's Voyage to New South Wales. It was in 
the beginning of the present century, however, that the ex- 
pedition of Flinders (1801-1803) gave additional and 
permanent interest to the study of AustraKan botany, 
and introduced to European notice some of its most re- 
markable features. Robert Brown, sometimes desig- 
nated *' The Prince of Botanists," and sometimes " The 
Father of Australian Botany/' accompanied Flinders as 
naturalist and rendered imperishable service to the cause 
of science by his observations. He had been induced by 
Banes to give up his commission as ensign and surgeon for 
the pursuit of botanv, and the foresight of Sir J. Banks was 
fully reaUsed in the singular ability of his illustrious protige. 
After having visited the southern coasts of the continent, 
and examined the flora from Port Jackson to the Blue 
Mountains, he returned to Europe spoliia Orientis onuatusy 
bringing with him some 4,000 species of plants, either wholly 
new to science or only imperfectly known, but destined to 
employ him for several years in determining their relative 
position in the system of classification which experience had 
taught him to adopt. In his celebrated Frodromus Novas 
HoUandiw (1810), he may be said to have laid the foundation 
of Australian botany on a sure basiH, and to have initiated 
that mode of arranging orders and genera which, with some 
modification, all subsequent botanists have been content to 
follow. This great work was composed in the midst of 
Banks's collections, and so highly did Sir J. Banks value hia 
sei'vices, that by his will (1820) he bequeathed to him an 
annuity of £200, together with the use and enjoyment during 
his life of his library, herbarium, manuscripts, drawings, &c. 
He also bequeathed to F, Bauer (the eminent artist and 
companion of Brown who had been in Banks's employ- 
ment for thirty years) an annuity of £300 on condition 
of his continuing to delineate the flowers at Kew. Bauer's 
illustrations of Australian flowers have always been valued 
for their elegance and accuracy, and being made undev 
the diref^tion of Brown exhibited the organic peculiarities on 
which the great botanist based his system. Few men indeed 
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liave gained a more honourable reputation in the paths of 
science than Robert Brown, and his name will ever be asso- 
ciated with the Flora of Australia in the appropriate terms by 
which he designated many of its genera. Contemporaneously 
with this distinguished man, GEORGE Caley was sent out to 
New South Wales by Sir Joseph Banks, and resided in the 
colony from 1800 to liJlO. During that period he collected 
400 species of plants, and advanced fai-ther into the 
interior than any previous explorer, having penetrated as 
far as Caley's Repulse (near the present Nuraantia) some 
years before the Blue Mountains were crossed by Wext- 
woRTH, Blaxland, and Lawson. His con-espondence with 
Banks is preserved in the Brahourne Papers. It is 
recorded of him that " his primaiy duties in New South 
Wales were the collecting of plants for his patron 
tmd seeds for the garden at Kew; but so greatly did he 
extend his field of action that the most splendid portion of 
the Museum of the Linnean Society consists of quadrupeds, 
birds, and reptiles, collected by his indefatigable energy.'* 
Brown named the genus Caleya after him *' as a skilled and 
accurate botanist." 

The surveys of Admiral King in the intertropical and 
western coasts of Australia between 1818 and 1822 did much 
to promote the advancement of botanical knowledge. More- 
over, and at the especial request of Sir Joseph Banks, 
Allan Cunningham accompanied the expeditions and made 
valuable collections of plants, especially on the North- 
west shores of Australia. His remarks on these plants 
appended to King's voyages reveal a multitude of new forms 
hitnerto unknown to science. The interior of the colony 
having been opened up by the passage over the Blue Moun- 
tains in 1813, Cimningnam was able to penetrate farther into 
the interior than any of his predecessors, and whilst OXLEY 
was tracing the Lacnlan and Macquarie Rivers, he traversed 
1,200 miles and collected 450 species of plants. But Cmming- 
ham was more than an accomplished botanist, and as an 
enterprising explorer must ever rank amongst those who have 
exerted themselves to extend the geographical knowledge 
of the continent. His diHcoveries m the northern parts of 
the colony, now part of Queensland, tended to facilitate com- 
munication with what was then called " the back country " 
and to prepare the way for profitable settlement. He was 
not, however, foi-tunate in his relations with the Colonial 
Government of the day. Governor Macquarie having failed 
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to render him that assistance which was necessary for the 
furtherance of his pursuits and the development of Australia's 
resources. Nor was he more fortunate in the valuable speci- 
mens forwarded to England, many of which were not utilised 
until the publication of the Flora Australtensis. Mr. Bbntham 
in alluding to the matter remarks, "the rich herbarium collected 
at the public expense by the late A. Cunningham in his variouR 
expeditions were stowed away, many of them for a quarter 
to naif a century, unan*anged in their original parcels, with- 
out any thought of pi'oviding the staff and funds necessary 
to render them of nse to scientific botanists." When at 
length these collections were examined, they were found 
to be of the gi'eatest importance in the preparation of the 
Flora^ and Mr. Bentham acknowledged that, m their variety 
and extent, they were second only to those of Robert Brown. 
Cunningham's health had been impaired by his zeal in col- 
lecting, especially in tropical climates where the thermometer 
ranged from 105° to 115° in the shade, and although by 
visiting New Zealand and parts of the Australian continent 
in search of new plants he seemed for awhile to regain 
somewhat of his former energy, his health gradually declined, 
and when I saw him about a year before his death he 
appeared to have become prematurely old. He died in 
Sydney in 1839 at the age of 48, nearly twenty years before 
his great predecessor R. Brown who had attained the 
advanced age of 8G. With the death of Cunningham, the 
first period of botanical discovery in Australia may be said 
to have closed, and for many years, notwithstanding the 
voyages of navigators and the expeditions of explorera, 
little was done to place on any connected record the 
valuable infomiation which they had acquired respecting 
Australian plants, or to arrange them in any systematic 
form. Such plants were described in appendices to voyages 
and travels not accessible to the general public, or noticed 
only in papers read before learned societies, so that the 
greatest uncertainty prevailed as to the number and dis- 
tribution of species. Thus Brown's ffreat work of 1 810 (with 
his subsequent additions) remained the only reliable standard 
of Australian botany. 

The arrival of Ferdinand von Mueller in Australia 
formed a new era in the history of its flora, and the present 
advancement of systematic botany in the Australian colonies 
miist be attributed principally to his exertions and to those 
of the numerous amateurs and collectors whom he in- 
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spired by his writings and labours. Dr. von Mueller, now 
Baron F. von Mueller, commenced his career on Australian 
territoiy in 1852, and first in South Australia, and subse- 
quently in Victoria traversed not only all the settled dis- 
tricts of those colonies, but also instituted many geographic 
explorations in the Australian Alps, which at that time were 
but little known. He likewise accompanied A. C* GREGORY 
during his expedition in tropical Australia, and at a later 
period visited Western Australia and reported on its Forest 
Vegetation. My eminent fnend, whose career I have 
watched for many yeare, may therefore. like Cunningham, be 
regarded as an explorer, though from the time of his landing 
in Australia his main work has been the elaboration of 
its flora. With this view he not only made large collec- 
tions of specimens personally, but by means of agents, either 
paid or unpaid, in the various Australian colonies, he 
amassed an herbarium unequalled in any part of the world 
for the number and variety of its species. Having such 
material at his disposal, he conceived the plan of publishing 
in a connected form a description of all known Austnilian 
plants. Such a work was certainly much needed. No such 
work had been attempted since the days of Brown, and 
although according to his computation, the number of 
Australian plants was supposed to be about 7,000, many of 
them were but little known, or only partially described in 
the works of various authors. Whilst the Baron was con- 
templating the preparation of such a publication, Mr. 
BenthaM, the great botanist of the age, had also conceived a 
similar idea, and was actually cori'esponding with the late 
W. S. Maclkay, F.R.S., on the subject. When the diflScultiea 
of publishing the Flora in the colony were duly weighed — 
eppecially tliose arising from want of access to typical 
specimens, the notes and drawings of early botanists, 
and the opinions of European scientista — it was agreed, 
principally through the efforts of Mr. Macleay, that the work 
should be published in England, and that Baron von Mueller 
should assist in the preparation of the same. This great 
imdertaking was commenced in 1863, and the seventh 
volume was finished in 1878, so that the Flora Australiensis 
contains a full description of all Austrahan plants which 
were known to the authors at the time of publication. 
Since the completion of the Flora A ustraliensis new species 
have been described by the Baron in his Fracimenta Phyto^ 
graphics AtiatralU (of which eleven volumes have been 
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published), and in other works printed in Victoria. The 
Baron in his Census, 1889, Part I., Vasculares, has also 
prepared a list of Australian plants comprising the most 
recent discoveries; 7,814 species being admitted from the 
Flora, and 1,025 being added by the author. Irrespec- 
tive of introduced plants which now amount to nearly 200, 
the number of species is probably 9,000, and these according 
to the Baron's Census, to which I am so much indebted, are 
distributed in the following manner : — 



Western Australia 356(» 

Southern Australia -. 1892 

Tasmania 1029 



Northern Australia 1956 



Victoria 1894 

New South Wales 3251 

Queensland 3758 



These numbers include the species common to the diflFerent 
colonies, whilst of Australian plants common to other regions, 
the following species are recorded : — 



In Europe 160 

Asia 1032 

Africa .... .... .... 515 



In America .. 315 

Polynesia 558 

New Zealand 291 



The distribution of the species as enumerated by the 
Baron is highly suggestive. In Western Austraha where 
purely Australian plants appear in their greatest profusion, 
the numbers are proportionately great, and they represent 
not only species but whole genera which are not represented 
in other parts of Australia. It is difficult to explain the 
cause of this phenomenon on the ground of soil or climate, 
but it is probably due to changes which occurred at some 
remote period when Australia instead of being one vast 
continent consisted of several islands, or at all events, 
portions of it were separated by water. As regards the 
flora of Australia in general, Mr. Bentham was of opinion 
that the great mass of purely Australian species must have 
originated, or been differentiated, in Australia and never 
spread far out of it, and that whilst the plants of Queens- 
land and Northern Australia have an Asiatic character 
those of Victoria and Tasmania, especially in the Alpine 
regions, were connected through New Zealand with those of 
the Southern end of South America. 

The order Tremandrese, of which only seventeen species 
are known (Mueller), and most of these Western plants 
are exclusively Australian. Goodenovieee, with 220 species 
(Mueller), is represented out of Australia by a solitary genus 
(Scfievola), and though allied in some respects to other 
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orders, it is characterised by its singular indusium. The 
Epacridefie (Mueller), of which 275 species are described, i& 
almost entirely Australian, and takes tne place of Heathworts, 
from which it is distinguished principally by the shape and 
openings of the anthers. In the order Dilleniaceae, only two 
species of Hibbertia are known out of Australia, whilst 
rachynema is limited to the N. and W. of the continent. 
The curious order StyUdeae is, with one excention, entirely 
Australian and represented by 97 species (Mueller), the 
structure of the inflorescence being more analogous to that 
of orchids than anything else in the vegetable kingdom. 
The Proteacead are a large order in Australia (597 sp. 
Mueller) most of the genera not extending beyond it ; and 
the peculiar character of the species, differing as they do 
widely from each other in appearance, soon attracted the 
notice of the early settlers, and under the inappropriate 
names of " Native Tulijp," " Wooden Pear," " Honeysuckle,'* 
**Beefwood," *' Silky Oak," &c., became known to the 
colonists for the singularity of their flowers and fruit, or for 
some proj)erty which distinguished the wood. The extent 
and distribution of the order were but partially known 
before the publication of the Flo9*a, for many of the Northern 
genera were not described in the days of Brown and Cunning- 
ham, nor was it supposed that the species generally were of 
any great utility. 

in the extensive order of LeguminossB, comprising some 
1,100 species (Mueller), the genus Acacia, of which nearly 
300 passed in review before Mr. Bentham, has recently 
received good illustration in the figures published by Baron 
von Mueller. The genus, though well marked is a difficult 
one io arrange in sections, and therefore the labours of the 
Baron in this direction will be appreciated by botanists as 
affording characters for classification. 

Of the Myrtaceae, no genus has given more trouble to 
botanists than that of Eucalyptus, and it may truly be said 
that previous to the publication of the Flora, the system of 
classification was not only unsatisfactory, but that even the 
names of the commonest species were uncertain. The 
labours of Bentham and Mueller have done much to correct 
the errors of former botanists, and to suggest methods for 
the better grouping of species ; but to the latter belongs 
exclusively the merit of furnishing illustrations and descrip- 
tions of the most remarkable species, and of making known 
the uses of their wood, resin, bark, volatile oil, &c. In the 

I 
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early part of the century only twelve species were recorded 
by botanists, but now probably 150 have been foimd in 
different parts of Australia, and of these 100 may be 
recognized in the figures of the Baron s Eucalyptographia, 

Of Myoporinaa the same author records seventy-six species, 
chiefly Australian, and two genera exclusively so {Pholidia 
and Eremophila). Here again the Baron has contributed to 
a correct Knowledge of Australian botany by his elegant 
figures, seventy-four in number, including several species of 
Erewophila which are worthy of a place in any con- 
servatory. 

Though not principally Australian, the species of Salso- 
lacesB are highly important as furnishing forage plants to 
sheep and cattle in dry seasons. Many of these the Baron 
has also figured with a view of aicUng pastoralists and 
graziers in the identification of species, and of ascertaining 
how far the prevalence of certain plants of the order may 
enhance the value of runs. In the early days of the colony 
Bauer's drawings were very useful in making known some 
of the beauties of the Flora, but these have been far sur- 
passed in number and extent by the figures published by the 
Baron, including not only Eucalypts, Acacias, Myoporinous 
and Salsolaceous plants, but also many species of the Flora 
generally which have economic or useful properties. The 
extension of botanical knowledge has led to the discovery of 
many plants remarkable not merely for ornamental pm*poses, 
but for commercial and medicinal value. 

The various kinds of Australian timber are now much 
better known in Eiu-ope than before the publication of the 
Flora, for they can be identified by their scientific names. 
Formerly some of the best woods were transmitted to 
England with nothing attached to them but popular names, 
which, though understood in the distiicts from which they 
were sent, were unintelligible to Eui'opean purchasers. 

The two great orders Leguminosaa and Myrtaceas furnish 
specimens of wood not to be surpassed in strength and 
durabihty. Castanospemium australe (A. Cunn.) is remarkable 
for the large quantity of dark-coloured heartwood that it 
produces, and Barklya Lyringifolia (Mueller) for its very 
tough grain; whilst the genus AccLcia affords numerous 
species which can be utilised for the beauty and hardness of 
their wood, the tanning properties of their bark and the 
copiousness of their gums. 

Amongst the Myrtaceaa the vast genus Eucalyptus is dis- 



PAST^ PRESENT^ ANii FDTUBE OV THE AUSTILiLIAN FLORA. 115 

tinguished for tbo various kinds of wood which can be 
applied to practical purposes, such as house-building, 
fencing, railway sleepers, naves, felloes and spokes of wheels, 
staves of casks, piles, handles, cabinet work, &c. Some ot 
the species yield valuable bark and resin, while others are 
becoming favourite trees for plantations in different parts of 
the world on account of their absorbing properties and the 
influence which they exercise on the atmosphere. In the 
same order also certain species of Melaleuca, Angophora^ 
Tristania, Syncarpia and Eugenia are valued for their woods ; 
hut none are more highly esteemed than those of the 
MeliacesB or Cedar family, of which the Red Cedar ( Cedrela 
Auatralisj Mueller) is most admired and the most genemlly 
used by cabinet-makers. Dysoxylon and Flinderaia of the 
same family are utilised for similar purposes. Ceratopetalum 
apetalum (Don) of the Saxifra^esB, Trochocarpa laurina 
(Brown), and Monotoca elliptica (Brown) of the EpacrideoB, 
and many other species allied to them are employed by 
artisans. On the whole, now that the woods or Australia 
are becoming better known, it is found that the unfavourable 
reports furnished by the early colonists were formed from a 
very limited knowledge of the Australian forests. The 

f>rogrc68 which has been made in this respect is veiy evident 
rom a comparison of the woods collected by the late Sir 
William Macarthur for the Universal Exhibition of 1867, 
with the lists recently furnished (1888) by Mr. F. M. Bailey, 
F.L.S. In the former, the Eucalypts and many others 
appear chiefly with popular names, whilst in the latter they 
are arranged according to their respective ordera, genera, 
and species as given in the Flora or m the Census of Baron 
von Mueller. 

Many species of Eucalyptus contain medicinal properties. 
Oum kino has long been known to the scientiflc world, and 
volatile oil distilled from gum leaves was used by the early 
colonists. The aboriginal inhabitants were aware of the 
therapeutic virtues of Eucalypt leaves and the efficacy of the 
liquid kino exuding from Angophora, but it remained for 
more recent times to discover tne wonderful properties of 
E. globulus (Labill.), and to secure for Folia Evcalyptiy Oleum 
Eucalyptiy and Eucalyptol^ a place in the Pharmacopoeia. 
Many species of Acacia have astringent propei-ties, and a 
decoction of their bark is used in cases of diarrhoea and 
dysentery, and also to make embrocations for the cure of 
cutaneous disorders. AUtania cotiatricta (Mueller) is used as 

I 2 
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a febrifuge by persons in the interior, and the so called 
''Sassafras Tree/' Atlieroaperma mosehatum (Labill.^, and 
Doryplhora Sassafras (Endl.) are employed medicinally as a 
tonic. The bark of Cedrela australis (Mueller) has been 
regarded as a substitute for Cinchona, and Ckionantlitis picro^ 
pldoia (Mueller) is used in fevers. Dubaisine sulphas^ said to be 
Drocured from the leaves of D. myoporoides (Brown), has been 
mtroduced into the Pharmacopaeia as a remedy for ophthalmia. 
The intoxicating properties ol this species were known to the 
blacks, but Dr. Bancroft, an eminent physician of Brisbane, 
was the first to set forth in an elaborate paper, read before the. 
Philosophical Societv in 1872, the remarKable properties of 
jD. Hopwoodii (Mueller), or ** Pituri " of the blacks, which i» 
much more powerful in its effects on the human system. 
Erythrcea australis (Brown), and Sebcea ovaia (Brown), have 
some of the properties of gentian, and Mentiia satureoidetf 
(Brown) is considered as tonic. Euphorbia piluUfera (Linn.) 
has been found useful in certain stages of asthma, and 
Myriogyne minuta (Less) as a popular remedy for ophthalmia* 
Fetalostiffma quadriloculare (Mueller) has a bitter principle 
resembling that of quinine, and Melaleuca genisH/olia (Sm.) 
yields an oil similar to cajeput In the early days ot the 
colony the leaves of Leptospermum were used as an anti- 
scorbutic, and those of Smilax glycyphylla (Sm.), the Sar- 
saparilla of the colonists, €us ''sweet tea." It is to be 
regretted that much of the knowledge possessed by the 
blacks respecting the medicinal and other properties of 
indigenous plants has perished with them in the colony of 
New South Wales, but Mr. E. Palmer, M.P. of Queensland, has 
ijoUected some interesting information on this subject from 
the blacks of Northern Queensland (see his Paper read 
before the Royal Society of New South Wales, August, 1883), 
Baron von Mueller, amidst his multifarious engagements, has 
devoted some attention to the same subject (see Documents 
relating to the Intercolonial Exhibition, 1867), and Dr. 
Bancroft has done much in reference to Duboisia Hopwoodii 
(Mueller), and Xanthoxylum veneficum (Bailey). 

The singularity and beauty of Australian plants soon 
attracted the notice of the early voyagers and settlers, and 
the seeds of many species found their way to European 
conservatories. Dampier's specimens were forgotten for a 
while, but Bauer's drawings (made imder the auspices of Sir 
Joseph Banks) and those m the appendix to White's Voyage 
to New South Wales, encouraged a taste for Australian species. 
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whilst the seeds and plants collected bj Banks and Solander 
during Cook's voyage, were soon cultivated at Kew and 
elsewhere in Europe. In looking over a list of Australian 
plants as known in the last century, that is, twelve years 
After the foundation of the colony of New South Wales, it will 
be seen that the knowledge of the Flora was very limited. 
Taking the four orders Leguminossd, Myrtaceae, Proteacese, 
and Epacridesd as illustrative of the fact, it will be found 
that of the first 39, of the second 44, of the third 30, and of 
the fourth 8 species only were then known in Europe. Many 
of these were collected and forwarded under circumstances 
of difficulty, for owing to the want of provisions in the early 
days of the colony, the dangers arising from penetrating into 
an unknown country, and the deficiency of proper material 
lor drying and preserving specimens, little idea can be formed 
of the labours encountered by the earliest naturalists in 
Austraha. Moreover, the voyage to Europe in those days 
occupied many months, numbers of plants perishing in trans- 
mission, while seeds damaged by salt water or long keeping 
were of course useless for the purposes of cultivation. 

It may be interesting, as showing the Kmited knowledge 
of Australian plants at the period indicated, to refer particu- 
larly to the species described in the work of WiLLDENOW 
puUished between the years 1797 and 1810. Willdenow was 
the great systematic botanist of his day, the follower of the 
renowned Linnaeus, and the editor of his Species Plan- 
tarum. His work, therefore, is one of authority, and it may 
flafely be quoted as showing how small an amount of know- 
ledge in reference to Australian plants was possessed bv 
continental botanists before the publication of Browns 
Prodromus, The species are arranged, as follows, according 
to the Linnean system. 



Pimelea linifolia (Sm.) 
Prctea pidcheUa (Schrad.) 
Banktia sermta (Linn.) 
grandis (Willd.) 
integri folia (Linn.) 
puriformU (Gaertn.) 
cteniata (Linn.) 
spinulosa (Sm.) 
ericifolia (Linn.) 
gibbosa (Sm.) 
Embothrium ^peciosUsimum (Sm.) 
Imxi/oltum (Sm.) 
sericeum (Sm.)] 
sUaifolium (Sm.) 



n 



19 



Opercvlaria umbeUcUa (Gaertn.) 
Sprengelia incamata (Sm.) 
Epacris grandiflara (Willd.) 
Stifphdia tvbijlora (Sul) 
ericoides 'Sm.) 
strigosa (Sm.) 
scoparta (Sm.) 
dapknoiaes (Sm.) 
lanoeolata (Sm.) 
eUiptica (Sm.) 
Ooodenia ovata (Sm.) 
albida (Sm.) 
laevigata (Curt) 
bellidifolia Sm 



n 



»f 



» 






» 



»» 
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n 
»> 



»> 



Ooodenia paniculata (Sm.) 
stricia (Sm.) 
ramosissima (Sm.) 
heterophyUa (Sm.) 
„ hederacea (Sm.) 
BUlardtera scandens (Sm.) 
DroBora peUata (Sm.) 
Tetrathecajuncea (Sm.) 
Correa alba ( Audr.) 
Jhdonoea triquetra (Wendl.) 
Bcsckia denstfolia (Sm.) 
PuUencea stiputarU (Sm.) 
paleacea (Willd.) 
linjophyUa (Schrad.) 
juncea (Willd.) 
vi7^a (Willd.) 
daphnoides (Wendl.) 
Ceratapetalum g^immiferutn (Sm.) 
Leptospennum Tkea (Wendl.) 

fiavescens (Sm.) 
a^<e9i!£a^ufii (Sm.) 
lanigerum (Sm.) 
pubescens (Ait.) 
parvifolium (Sm.) 
aracnnoideum (Sm.) 
juniperinum (Sm.) 
haccatum (Sm.) 
ambiguum (Sm.) 
/VitriiCTa myrtifolia (Gaert) 

„ livigata (Gaert.) 
Metrosideros nispiaa (Sm.) 
Jhri&itnda (Sm.) 
cwttata (Sm.) 
globulifera (Sm.) 
linearis (Sm.) 
laihceolata (Sm.) 
saligna (Sm.) 
viminalis (Sm.) 
„ capitata (Sm.) 

Eugenia elliptica (Sm.) 
2iyrtue tenuifolia (Sm.) 

„ trinervia (Sm.) 
EuoalypttLS robusta (Sm.) 
pilularis (Sm.) 
tei'eticomvf (Sm.) 
re»inifera (Sm.) 
capitellata (Sm.) 
eaiigna (Sm.) 
botryoides (Sm.) 
hasmoAtoma (Sm.) 
piperita (Sm.) 
owi3ytfa(rHer.) 
corymbo$a (Sm.) 
panicttlata (Sm.) 



It 

» 
»> 
>» 
>» 
»» 






>» 



)9 



11 



» 



» 



>» 






» 



(Haw.) 
2>tZ2<»tta Mam20n« (WiUd.) 
Pelargonium australe (Willd.) 
Platylobium /omwsufn (Sm.) 
„ ;?am>>rtt/ii (Sm. 

Bossioea heterophylla (Vent.) 
Glycina clandestina (Wendl.) 
„ rubicunda (Curt) 
„ ooccinea (Curt.) 
Indigofera australis (Willd.) 
Melaleuca viridijhra (Gaerto.) 
laurina (Sm.) 
equarrosa (Sm.) 
styphelioidee (Sm.) 
ericifolia (Sm.) 
nocioMc (Sm.) 
armillaris (Sm.) 
genistifolia (Sm.) 
linariifolia (Sm.) 
thymijolia (Sm.) 
hypericifolia (Sm.) 
J«^«r tamentosus (Schrad.) 
Thelymitra txiaides (Sm.) 
Diuris maculata (Sm.) 
Stylidium gramintfolium (Swartz.)* 

„ lineare (Swartz.) 
Co^tMirina distyla (Ventr.) 

„ torutasa (Uit.) 
2afnta tpiralis (Salisb.) 
^cocta verticillata (Willd.) 
juniperina (Willd.) 
suaveolens (Willd.) 
floribunda (Willd.) 
^tni/o/ia (Willd.) 
abietina Willd.) 
«^rii;to (Willd.) 
longifolia (Willd.) 
glaucescens (Willd.) 
/a^cafa (Willd.) 
mt/rtifolia (Willd.) 
hupidula (Willd.) 
rfwco^ (Willd.) 
lopharaha (Willd.) 
decurrens (Willd.) 
/Yhm auJttralis (Willd.) 
Lycopodium densum (Labill.) 

„ "tdiginorum (Labill.^ 

„ cUiatum TWiUd.) 

Tmetipteris tannensi* (Bomh.) 
Oleicnenia circinata (Swartz.) 
Schizcea JUtuloga (Labill.) 

„ 6i/fcfa (Swartz.) 
ilcro«l»cAtfm alcicome (Swartz.) 



1} 



» 
)i 
>» 
If 



»> 






}» 



PAST, PRESENT, AND FUTURE OP THE AUSTRALIAN FLORA. 119 



Grammitis BUlardieri (Willd.) 

„ heterophylla (LaHUl.) 
Polypodium diversifolium (Willd.) 
„ qttercifolium (Linn.) 

„ rugulosum (Labill.) 

Zomarta nuda (Willd.) 
Asplentum decurrens (Willd.) 

„ flahdlifolium (Cav.) 

Pteris vespertHionis (Labill.) 

„ escitlenta (Forst.) 
Blechnum cartilagineum (Swartz.) 
„ lamgatum (Cav.) 



Blechnum procemm (Labill.) 
Woodwaraia caudata (Cav.^ 
Lmdifxa lanceolata (Labill.) 

„ mtcrophf/lla (Swartz.) 

„ lunata (Willd.) 
Adiantum hispididum (Swartz.) 

„ assimile (Swartz.) 
Davallia pyxidata (Cav.) 
Dicksonia antarctica (Labill.) 
Hymenophyllumflahellatum ( Labill. ) 
„ a ustrale ( Wi Ud. ) 



When Willdenow's list of Australian plants is compared 
with the descriptions given in the seven volumes of the 
Flora Anstralientfis and the eleven volumes of Fragmenta by 
Baron von Mueller, as well as with the Census of Australian 
plants by the same author, some idea may be formed of the 
wonderful progress which has been made in Australian 
botany since the beginning of the centuir. From 1800 to 
1810, Caley continued the great work of collecting speci- 
mens and of developing the rarities of a new Flora ; but it 
remained for Allan Cunningham to traverse parts of Australia 
unknown to his predecessors and to transmit to Europe 
seeds and plants not previously discovered. He was a man 
of taste ana energy, and from his arrival in 1816 to his death 
in 1839, he exerted himself to promote the great object of 
his mission, first as " Botanical Collector to the Royal (jarden 
at Kew," and subsequently as Colonial Botanist and Director 
of the Botanical Garden in Sydney. In these capacities he 
did much to develop the resources of Australia, and as settle- 
ments were being established in Western and Southern 
Australia, as well as at Port Phillip (now Victoria), the extent 
and variety of the Australian Flora became more and more 
manifest through the labours of professional or amateur 
botanists, and a new industry, viz., that of collecting seeds 
for exportation to diflFerent parts of the world, was estab- 
lished in the colony. Thus, in various ways, continual 
additions were made to the knowledge of Australian plants ; 
and as their floral beauties increased under the fostering 
care of cultivation, they have obtained a favom^able place in 
the greenhouses and hot houses of Europe. 

It is only of late, as already noticed, that the extent of 
the Flora has been folly known, for until the publication ot 
Baron von Mueller's Censusy the number of species and their 
respective distribution were matters of uncertainty. Now 
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The larger or more shrubby species of Bichea and Lhaco^ 
phyllum are mostly Alpine plants, and have a monocotyledo- 
nous aspect, some rising to the height of thirty or forty feet, 
D, Fitzgeraldi (Mueller), of Lord Howe's Island, is perhaps- 
the most remarkable of the order, attaining a height of ninety 
feet, and having leaves a foot or more in length. Paxton 
speaks of the smaller Epacrids as ** very elegant greenhouse 
plants," and Sir W. Macarthur used to say that, if anyone 
desired to see them in perfection, he must visit the European 
conservatories. Australian orchids, though not to be compared 
with those of the East and West Indies or the warmer parts 
of America in point of numbers, variety, or brilliancy, yet 
present on the whole many featmres of structural beauty and 
organic peculiarity whereby they commend themselves to 
the artist and the botanist. It is true that many of the 
species are minute plants, terrestrial in habit, and appearing 
only for a few short weeks in spring, but even these, when 
viewed microscopically, give the scientist the means of 
studying the various modes of fertilisation, the agencies- 
whereby nature secures the perpetuation of species, and the 
links which seem to connect one form with another. The 
late much lamented Mr. R. D. Fitzgerald, F.L.S., in his- 
splendid work on Australian Orchidia^ figured nearlv two- 
thirds of all known species some terrestrial, ana some 
epiphvtal ; and although the majority may not interest the 
casual observer the following must be regarded as worthy 
of consideration for their size or beauty : — 



n 



Sarcochilus Fitzgeraldi (F. v M.) 
Dendrobium canaliculatum (R. Br.) 

rigidum (R. Br.) 

falconirostre (Fitz.) 

cucumerinum (LindL) 

phcdanopsis (Fitz.) 

Moorei (F. v M.) 

superbiens (Reich.) 

undtdcUum (R. Br.) 

speciosum (Sm.) 

kingianum (Bidw.) 

Many of the smaller species figured by Mr. Fitzgerald are 
peculiar to Australia, but as here and there species occur 
which are not limited to that continent, they form, as it were^ 
a connection between the botany of Australia and other 
regions, which, at some remote period, were not separated 
from it by the intervening ocean. All the species, however^ 
as yet figured, illustrate amply an interesting portion of tha 



Gcdecla folvata (F. v M.) 
Ccdanthe veratnfolia (R. Br.) 
Spatkoalottis Pavlinct (F. v M.) 
Sarcocnilus divitiflorus (F. v M.) 
Ccelandria Smillice (Fitz.) 
Dipodium puncCatum (R. Br.) 
Ciuudenia Tobata (Fitz.) 
Prasopkyllum elatum (R. Br.) 
Thelymitra ixioides (R. Br.) 
„ grandijlora (Fitz.) 
„ antennifera (Hook.) 
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flora, and will long continue as memorials of the author's, 
artistic skill. 

The GoodeniacesB, MalvacesB, and Liliacese, have numerous 
representatives in most parts of Australia. The elegant 
Leschenanltia splendens (Hook.), with its characteristic stigma^ 
the pretty and strongly scented Boronia sennilata (Sm.), and 
B, megastigma (Nees), the gigantic JDorj/anthes exceUa (Corr.)^ 
and the pure Crinum^ the showy species of Hibiscus and 
Gossypium — all of these display the glon'' of their respective 
orders. So also the rivers of the North are enlivened by 
the variously coloured petals of Nymplnjea giqantea (Hook.), 
and the deUcate tints of Nelumbiumspeciosum ( Willd.) ; whilst 
the lofty conifers Araucaria Cunninghami (Ait.), and A, Bid- 
willii (Hook.), and the palm-like tree ferns {Alsophila australisy 
Brown), and A. excelsa (Brown), impart a semi-tropical 
character to the regions in which they abound. Of the true 
palms, Ptychosperma Cunninghami (Wendl.), and Livistona aus- 
tralis (Mueller) are rapidly disappearing in the settled districts; 
but in unfrequented places in Northern Queensland, and also 
at Lord Howe's Island, several species of Ptychosperma and 
Kentia still flourish in all their graceful beauty. 

Great changes are going on in the Vegetable Kingdom 
throughout the world, and though many of those changes 
are not perceptible to the present generation, a reference to 
past history will inform us that regions onco covered with 
lorests have become desolate wildernesses, and unfruitful soil 
has been made subservient to the purposes of cultivation^ 
and that species of plants which once flourished in some 
particular country have long ceased to do so. What occurred 
in geological periods, when, by the uplifting or depression of 
the earth's crust, the flora of many countries became 
differentiated or made way for other forms, is going on 
gradually still ; and it is certain that, in the course of genera- 
tions to come, as the flora of Australia was very different in 
ages past from what it now is, so a new order of plants may 
arise and take the place of the great orders which at the 
present period flourish on the contment. A reference to the 
vegetable fossils which have been found in the auriferous^ 
drifts of New South Wales and Victoria makes this supposi- 
tion highly probable. 

Without contemplating, however, those stupendous changes- 
which must have occurred since many genera, now called 
exotic, connected the Tertiary Flora of Australia with that of 
northern and tropical America and Oceanica (Ettinghausen),. 
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the experience of tlie past century affords some indication of 
-changes which may yet be realised. Since the British landed 
on the shores of Australia in 1788, the work of destruction 
has been going on amongst indigenous plants. That 
destruction was, no doubt, in operation when as yet the white 
man had not set his foot on the land, for the destroying 
tempest, the ravages of insect pests, the periodical fires in 
the bush and the alternation of flood and drought, had 
•exercised their influence on the vegetation independently of 
the slow and imperceptible changes arising from climatic and 
geologic considerations. With the advent, however, of the 
white man in Australia a new era commenced in its Flora and 
henceforth the process of cultivation, the introduction of 
foreign plants, either accidentally or designedly, and in some 
instances the wanton destruction of certain species, have all 
combined to impart a novel character to the Flora of the 
settled districts, and of initiating a modified system of vege- 
table gi'owth whereby the old has sometimes made way for 
the new, or the new and the old have become strangely 
associated together. 

When the firat settlers landed at Port Jackson the natiye 
forest appeared in its primeval grandeur, and numerous 
.•species of shrubs and flowers gi'eeted their wondering gaze 
with novel forms of vegetation. This state of things did 
not long continue. Large trees, many probably the growth 
of centuries, fell before the workman's axe for the purposes 
of building, fencing, and burning ; whilst the smaller plants 
were soon cleared away as useless impediments in the way of 
■cultivation. In many countries there are wild fruits and 
vegetables which can be utilised by the settler. This was 
not the case with that part of Australia where Sydney now 
.atands, and therefore one of the earliest objects of the 
colonists was to clear the ground for the cultivation of such 
plants as were considered suitable for food. In doing this a 
great destruction of native plants ensued, and now after the 
lapse of a century it is impossible to find some of the plants 
which Brown and the early botanists described as occurring 
in the neighbourhood of Sydney, whilst streets of houses or 
cultivated spots occupy the area where the towering Eucalypt, 
the curious Protead, the lovely Epacrid, or the host ol 
delicate orchids, once reigned in undisturbed profusion. The 
introduction also of foreign plants has had a wonderful 
influence in destroying the native vegetation; and as the 
population spread further from the coast, the same result 
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occurred in a ^*eater or less degree, so that in all the settled 
districts the Flora began to assume a mixed character. Nor 
has this arisen solely from the introduction of esculent 

{>lants adapted to the soil and climate. Many species have^ 
bund their way over the ocean and established themselves 
in an accidental manner, or as following the steps of civilised 
man. 

Wherever the land has been turned up the so-called couch 
grass ( Cynodon dactylon Pers.) has taken the place of other 
grasses, and from Fort Jackson to the Blue Mountains it has- 
become very useful as fodder, though in gardens it is regarded 
as a gi'eat nuisance. So also Brown's Paapalum liUorale- 
(referred to P. distichum^ Linn.), which in the early days was- 
limited to the sea coast, now flourishes on the cultivated 
flats of our Eastern Rivers ; whilst Cyperus rotundas (Linn.),, 
which in the days of Caley (1810J was known only in the 
Government garden atParramatta, lias become an intolerable 
nuisance to many gardens in N.S. Walea (t is astonishing 
to notice how various species of Rumex and Amarantus have 
encroached on cultivated flelds, and how in some instances 
the native plants have been smothered by such Composites- 
as Wedelia hispida (Ktl.), Aster dumosus (VVilld.), or diflerent 
species of Centaurec^ Carduus Atarionua (Linn.), Crypto^ 
stemma calendulaceum (R. Br.), and two species of Hypochcuris. 
In alluding to this subject the late Rev. J. £. Tenison-Woods,. 
F.L.S. (a learned man of varied scientiflc attainments), 
remarks: ''The features of Australian Vegetation are also 
being altered by introduced plants. liubua rubiginosus^ or 
the Sweet Brier, has taken kindly to the arid western table- 
land, and covers the ground for miles with a dense thicket, 
which it is difiicult to eradicate. It is worse than either 
the thistle or burr {Xanthxum). The sweet brier is an 
equally troublesome pest in Tasmania, On the east side of 
the range. Verbena Bonariensis and Aaclepias curaaaavica — 
both garden plants from America — are troublesome weeds^ 
We have also an unexplained spread of an indigenous 
tropical plant (Sida rhombifolia\ which infests good sou to an 
alarming extent Every year also we have to chronicle the- 
spread of some common European weed which very easily 
overcomes the native vegetation.'* In some places Lantana 
Camara (Linn.), and in others several species of Opuntia are 
detrimental to cultivation, whilst in gardens the ordinary 
species of Euphorbia j Stellarioj CeraHium^ Malva^ and Sisym-- 
briuin^ spring up in great abundance. Contemporaneously,. 
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with the introduction of foreign plants, the gradual extinction 
of native species has been accelerated by the increase of 
sheep and cattle which feed on the more deUcate plants, the 
wanton destruction of floral beauties for flower shows and 
decorative purposes, and the wholesale slaughter of Eucalypts 
by ring-barking. Some years ago the Cabbage Palm and the 
Tree Pern flourished in the vicinity of Sydney, and many 
orchids which once sprang up where the city and its 
suburbs have usurped the soil, have ceased to do so. 
Change, therefore, is stamped on the Flora of Australia, and 
though the change is more perceptible in the oldest of 
the colonies than in those recently established, it is evident 
that as the white man has extended his operations, so 
in proportion native shrubs have become less frequent. 
And this is quite independent of the fact that from some 
cause or other whole forests of Eucalypts have perished. 
Whether this has arisen from insects, opossums, flood and 
di-ought, or from fungi, has not been clearly ascertained, but 
such destruction must materially afiect the Flora, even sup- 
posing that when the causes of destruction have been 
removed, the larger species spring up again. But perhaps in 
process of time as the " Select Plants " recommended by Baron 
von Mueller for industrial purposes spread over the country, 
it may be found that some species are likely to prove more 
serviceable than the stuntea kinds of Eucalypt which now 
prevail in certain parts of the country, and forests of new 
and valuable trees may take the place of those which under 
other conditions have long been cumberens of the ground. 
And this leads to another matter of infinite importance to the 
development of the coming Flora, viz., the extensive plant- 
ing of forests under the direction of the respective Colonial 
Governments. This subject has been ably explained in the 
Baron's Forest Resources of Weste7'n Australia, and if only a 
small portion of the trees which he has suggested for cultiva- 
tion in that part of Australia now become acclimatised, it is 
evident that they will produce a great revolution in the 
Flora, not merely afiecting the general appeai-ance of the 
country, but " as the rainfall of a country depends in a great 
measure upon the abundance of its trees" (Sinai and Palestine. 
by the Rev. F. W. Holland), an increased moisture would 
lead to the introduction of many smaller plants which need 
shade and rain for their growth. Ancient Phoenicia, "the 
land of palms," furnished it is said, an example of the 
advantages arising from the existence of forests. Lying 
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under the shadow oi Lebanon, it abounded in streams, 
streamlets, and rivers; the last then navigable for some 
distance from the sea, by reason of the greater flow of watei* 
caused by the primeval forests which in those days clothed 
the neighbouring mountains. The plantation of forests will 
no doubt exercise an influence in many ways, and especially 
in reference to the Flora ; but probably the process of irriga- 
tion, which in another half century will be carried on in the 
arid and sterile regions of the West, is destined to produce 
still greater changea Irrigation was much practised by the 
ancient nations, and the rums of former works still exist in 
parts of the East to testify to its utility. What was done iu 
Egvpt, Persia, and India, may therefore be done in Australia, 
and the means of subsistence for the population may be 
indefinitely increased. It is calculated that the extent of 
irrigated land in the Valley of the Po may be about 1,600,000 
acres, and the increase of rental thus caused £830,000. 
Such irrigation, not to speak of the immense advantages in 
a commercial and financial point of view, must have had great 
influence on the vegetation of Southern Europe, and it is not 
too much to expect that a periodical watering of the land 
and the formation of extensive lakes in the dry parts of 
Australia would cause many an elegant shrub or useful 
herbaceous plant to flourish where now only harsh and 
unpalatable species occur. 

Whilst dwelling on the Flora of the future it is only 
reasonable to expect that the uses of many plants only par- 
tially known wul be more appreciated than they are at 
present, and that many articles of vegetable origin, which 
are now imported at considerable expense, will be found to 
exist in Australia. This may be especially true of medicinal 
plants. The country abounds in such species, and numerous 
kinds, which hereafter may find a place in the Pharniacopana^ 
are but imperfectly known by the settlers. The Medical 
Botany of Australia affords a fine field for the inquiries of the 
specialist, and so a similar region of investigation remains 
for those whose tastes may lead them to the study oi 
Cryptoffamic Botany. What Harvey has done for Austra- 
lian AAgBd is a noble contribution to the knowledge of 
Marine Beauties, and it is to be hoped, that in the botanv of 
the future, thousands of minute species in the lower king- 
doms of Nature may find a local habitation and a name in 
the Flora of Australia. 

Other subjects in connection with the progress of botany 
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— such as the nomenclature of the Flora, the distinctiou 
between species and variety, the simpUfication and division 
of genera, and the rearrangement of natural orders — remain 
yet to be considered. Any one who reads the preface to 
Lindley's work on the Vegetable Kin^om will see how 
anxious the Professor was to improve me nomenclature of 
botany and to suppress as far as practicable names of 
unusual dimensions and diflScult to pronounce. Though 
something has already been done in this direction, it is still 
desirable to effect farther improvements, for such long word? 
as Ceratopetalum apetalum^ Aphanapetalum resinosum^ Amorpho- 
phallus variabilis J Amorphospermum aniilogum, and Tabemcs^ 
montana orientalis^ show that notwithstanding the changes 
effected by Bentham and Mueller, the nomenclature of 
the Australian Flora needs reform. Words formed from 
Latin or Greek, expressive of some feature peculiar to a 
species, are certainly the most suitable for general use, and 
are imderstood by the educated in all countries, but then 
such words should be limited to a few syllables, and, if 
possible, be euphonious. But long names, especially as 
specific, are frequently complained of, and none more so than 
those in honour of some great man. Much as many of the 
Baron's names may be admired for their elegance and 
expressiveness, one can scarcely defend Kentia Belrnoreana, K. 
Canterburyana^ K, WendlandiatWj K. Farsteriana^ or Euca- 
lyptus Planchoniana^ and E. FoelscheanOy on the gi'ound of 
brevity or expressiveness. But the illustrious author of the 
Prodromus was not altogether free from a similar charge^ 
though only to a limited extent, for in order to immortalise 
the names of those whom he delighted to honour we have 
the genera BeUendeiiia^ Franklanduiy Levenhookioy and Lesch-- 
enaultioy names certainly derived from distinguished authors 
and botanists, but not calculated to improve the nomencla* 
ture of science. There may be exceptional cases, in which 
men from the pre-eminent position they have held, seem 
entitled to every distinction, but as a general rule the 
naming of genera after some noble or learned person teaches 
nothing by which a genus is characterised, nor can it be done 
on all occasions without making invidious distinctions. It 
must be left, therefore, for botanists of the future to decide 
whether it is better to make the Flora an instrument of 
personal glorification, or to impress on genera such names as 
may guide the student in his endeavour to trace out the 
difibrences of natural objects. The multiplication of hard 
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words, whether of classic or of personal origin, is the source 
of frequent complaint against botany, and needs reform ; but 
in correcting one error care must be taken not to fall into 
another, for the adoption of popular names, such as some 
persons suggest, would be of little service beyond an English- 
speaking community, nor would they escape the charge of 
leading to confusion in a country in which different districts 
call the same thing by different names. 

The distinction between species and varieties is a matter 
of greater difficulty for the botanist of the future. In days 
past, perhaps, botanists were too fond of increasing the 
number of species, considering that everj^ character in 
species was nxed, and that every deviation from some 
original type was to be reffarded as distinct. Experience 
has proved that certain species are subject to a vast amount 
of variation ; that surrounding circumstances (such as soil, 
climate, and elevation above the searlevel) tend to perpetuate 
such differences; and that cultivation in some instances 
produces abnormal forais not simply in size and colour, but 
m marked features. Such being the case, it happens that 
what some botamsts regard as species others descrioe as mere 
varieties; and hence in comparing the Flora Australiensis 
with Baron von Mueller's Census of Australian Plants, it may 
sometimes be found that there are differences of opinion as 
to the specific value of certain plants, and that characters 
once deemed essential are not regarded as imiformly per- 
manent. Since the publication of Lyell on the Antiquity 
of Man, and Darwin on the Origin of Species, naturalists 
have modified their views on the subject of species, and 
have differed considerably on the characters which constitute 
such, and therefore it is not surprising that great men like 
the late Mr. Bentham and Baron von Mueller should differ in 
their estimate of species. One cause of difference is the 
fact that the former had to form his conclusions almost 
entirely from dried specimens, whilst the latter in many 
instances had the opportunity of observing plants in their 
native state, and of noticing peculiarities m individuals. 
Without referring to such protean genera as Eucalyptus or 
Acacia — ^in which there seem to be connecting links between 
some of the so-called species — several genera among the 
LeguminosaB present great difficulties to the systematic 
botanist, and future scientists must yet decide how far 
apparent differences affect specific value. The same remark 
applies to the Orchide8B« an order comprising many minute 

K 
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species, some of which approach very near to each other, 
weat light has been thrown on this subject by the pubhshed 
figures of Mr. R. D. Fitzgerald, F.L.S. ; and as the various 
kinds are cultivated with a view of ascertaining their 
liability to divergence, some aid may be given to the di^- 
coverj' of a method whereby the distinction between species 
and varieties Avill be better understood. It would appear 
that the alterations in species during many generations are 
not such as some enthusiastic followers of Darwin have 
supposed, for from fossil cereals and other plants discovered 
in the Swiss Lake dwellings, there is evidence to prove that 
many of the species are the same in character as those which 
exist in Europe now. In Australia, the knowledge of such 
matters is veiy limited, and a century has not yet elapsed 
since Browii pubUshed the first systematic account of 
Australian plants, but it may happen in the course of palss- 
ontological discovery that the fossiUsed remains of plants in 

f articular strata will reveal the antiquity of the Australian 
'lora, and show how far species may have become dif- 
ferentiated in the process of ages. On a subject so abstruse, 
it may be useful to quote the opinion of one so eminent as 
Sir J. D. Hooker. He contends that '* species are neither 
visionary, nor even arbitrary creations of the naturalist, but 
reaUties, though they may not remain true for ever. The 
majority of them," he remarks, " are so far constant within 
the range of our experience, and their forms and characters 
so faithfully handed down through thousands of generations, 
that they admit of being treated as if they were permanent 
and immutable. But the range of our experience is so 
limited that it will not account for a single fact in the 
present geographical distribution or origin of any one species 
of plant, nor for the amount of variation it has undergone, 
nor will it indicate the time when it first appeared, nor the 
fonn it had when created " {Introductory essay on the Flora of 
Australia). Since the publication of Sir J. D. Hookers 
valuable essay, great progress has been made in scientific 
inquiries, and it is not improbable that a careful examination 
of species under cultivation and the study of embryonic 
peculiarities in individuals may suggest that which is fixed 
and permanent in plants, and that which is simply accidental 
or contingent. Amongst European botanists this question 
of species and variety has long been a pei'plexing one, and 
it is strikijig to notice that botanists of eminence cannot 
agree together asto the number of species in particular genera. 
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In the botany of the future in Australia similar diflSculties 
may arise, indeed some have already arisen, but in a new 
field of inquiry traditionaiT views and long established 
eiTors have not the same influence as in old countries, nor 
are botanists called to ascertain how far cultivation in ages 
past may have led to abnormal development. The future 
Flora of Australia therefore may not be so fi-aught with 
perplexities of this kind as that of Europe, and those which 
now create a difierence of opinion amongst Australian 
botanists may yield to the progress of science and give new 
illustrations of the wisdom which characterises the gi'eat 
Creator's works. 

There are also, with regard to genera, difficulties which 
need reform, not merely in lessening the number but 
in grouping the species of the larger ones. Though the term 
geuus IS simply a common substantive name given to a 
number of species which resemble each other, yet difference 
of opinion may prevail as to the propriety of extenduig the 
number of genera or of placing a species under a particular 
genus. Baron von Mueller with a view of simplifying the 
study of botany, and of assisting the memory by limiting the 
number of names, prefers the formation of large genera with 
appropriate subdivisions. Thus, for instance, in the great 
order of Epacrids, he has amalgamated under Stvphelia 
several of Brown's genera, and in a similar manner he has 
incorporated Pleurandra with Hibbertia. So likewise, in the 
order Salsolacese, he has reduced several of the old genera to 
Bassiay and in the Amarantaceee Trichinium to Ptilotua. If in 
the future a further amalgamation could be effected, the 
ntudy of Australian botany would be facilitated by the 
fiuppression of many long names (some genera including but 
one or two species), and the retention only of those which 
express the essential character of plants nearly allied. In 
former times it was the fashion to make too many genera, and 
Baron von Mueller's admirable Census is a proof of what may 
be done to lessen the number. Regarding his noble efforts 
as an instalment of reform, the imagination looks forward to 
H period when the Vegetable Kingdom, so far as genera and 
species are concerned, may be considerably simplified, and 

()eople may cease to think that botany is a science of 
)e^vildering tenns and hard names rather than the contem- 
plation of characters impressed on the beauties of Nature by 
the infinite skill of the Ci'eator. It is said that a rose would 
smell as sweet by ayy other name, and so it would ; but then 

K 2 
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there is something incongruous in fixing some name of little 
meaning on any of Nature's gems, or of subjecting them 
arbitrarily to a generic association imsuitable to them. 

And then again there is a difficulty to be overcome in the 
formation of sub-genera, or the grouping of species in the 
larger genera. From the days of Brown to those of 
Bentham and von Mueller this has been felt especially 
in Eucalyptus and in a less degree of Acacia. Before the 
conception of the cortical or anthereal systems, species 
were thrown together without any suitable arrangement ; 
but in the Flora Auatraliensia and the Baron's Census, the 
latter system has rendered the grouping of species of 
Eucalyptus possible. Still, however, there are objections to 
both systems, for whilst the one is useful in the field and 
the other in the cabinet, they are both liable to exceptional 
anomalies, and there is inconsistency in placing in close prox- 
imity to each other species which differ materially. Here 
then is a problem yet to be solved. Whilst therefore thanking 
those great men for what they have done to remove past 
errors, and render the identification of many species an easy 
task, thus affording the means of gi'ouping trees in some 
respects similar, men of observation can regard the present 
arrangement of the genus as provisional only, and an 
instalment' towards better things to come. With regard to 
the genus Acacia^ in the describing of which Mr. Bentham ex- 
perienced so much trouble, Baron von Mueller has furnished 
a series of figures whereby the character of many species will 
be clearly seen, and when his work is completed the 
grouping of the species will be comparatively easy. As in 
Eucalyptus^ the flowers of very different trees or shrubs are 
very similar, and Mr. Bentham when deaUng with dried 
specimens, remarked that he found " species with the most 
(hscrepant pods sometimes almost identical in foliage, and on 
the other hand pods apparently identical sometimes belonging 
to species widely different in foliage and even in flower.'* In 
Acacia therefore the grouping of the species must be regarded 
as only provisionally settled until the pods of all the species 
have been collected and carefully examined, and a system 
devised founded on the shape and nature of the fruit. 

The arrangement of the natural ordens is the last difficulty 
which I propose to consider — a difficulty rendered highly 
perplexing by the fact that our most eminent botanists have 
entertained aifferent opinions on the subject. Passing over 
some of the minor differences, it may be sufficient to notice 
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that the main divergence in the two great works — the Flora of 
Benthara and the Census of Mueller — is due to the position of 
the Monochlamvdese amongst the natural orders, for whilst the 
former places tnem separately (Vols. V. and VL partly), the 
latter distributes them amongst the petalliferous orders. 
His reasons for this departure are given m the preface of his 
Census^ in which he expresses his conviction " tnat so long as 
the MonochlamydeaB remain isolated and associated with 
the GjinnospermeaB, we must necessarily have an imperfect 
natural system." And then he adds, as showing the in- 
consistency of the arrangement in the Flora^ " Even amongst 
the Thalamiflorae and CalyciflorsB represented in Australia, 
we have already not less than lifty-eight genera which are 
entirely apetalous, or contain species in which the corolla 
remains undeveloped." 

The Monochlamydese, as given in the Flora are twenty- 
one, viz. : — 



1. Phytolaccaes;. 

2. Chenopodiaceie. 

3. Amarantaceae. 

4. Paronychiaceee. 

5. PolygODaceie. 

6. Nyctagineae. 

7. Myristiceee. 

8. Moniiuiace%. 

9. Laurineae. 

10. Proteiiceje. 

11. Thyraelese. 



12. Eleagnaceae. 

13. Nepeuthaceae. 

14. Euphorbiacete. 

15. Urticeae. 

16. Cajsuarinese. 

17. Piperacese. 

18. Aristulochiaceae. 

19. Cupuliferse. 

20. Sautalaceee. 

21. Balanophorese. 



In order to meet the views of the Field Naturalist's Club 
in Victoria, Baron von Mueller has published a System of 
Victorian Plants^ according to the dichotomous method of 
Lamarck, but this system was not chosen by the Baron at 
his fi'ee will, nor is such an arrangement likely to prove 
useful in the ultimate mode of settling the natural orders of 
Australia. In the botany of the future, the alliances of 
Nature will be preferred to the ingenious contrivances of art, 
and therefore it may justly be presumed that no system 
wliich is beset with the danger of leading astray through the 
misunderstanding of any solitary characteiistic, will obtain 
adoption in the general Flora of the future. The Baron's 
work must have given him a vast amount of labour, as it 
was " to be rendered alike available for elementary schools 
and for high educational institutions; it was to serve the 
amateur gatherer of plants in the field as well as the pro- 
fessional investigator in the exercise of stern duties, and yet 
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Biich a work was to be inexpensive, concise, and reliable I*' 
There can be no doubt that the intentions of the author 
have been highly appreciated — his two volumes having in a 
great measure answered the purposes for which they were 
designed — but after all it must be admitted (as the learned 
author is fully aware) that in a small genus or order the 
dichotomous splitting-up of characteristics is but of little 
help (as one may just as easily look over short diagnoses) 
whilst in a large genus or order the system is frequently 
misleading. If headings are made in a large genus or order 
and then the salient points are brought out cleai'ly in a 
brief diagnosis, a complex of characteristics (which we lose 
sight of in the dichotomous method) is obtained whereby 
not merely the name of the species is ascertained but a 
clue given to the better understanding of its properties. 
Since the gradual disuse of the Linnean system the arrange- 
ment of the natural orders has been viewed differently by 
authors of eminence, but all seem to be now agi'eed in 
following natural alUances as nearly as possible and oi 
placing in close proximity those groups whicri are connected 
with each other. The illustrious Robert Brown, when lajHlng 
the foundation of Australian botany, was one of the first 
to recognize the advantages of the Natural Svstem ; 
but the Prodromus Nova' Hollandiw records only a limited 
portion of the vegetation known in 1810. The labour 
therefore of extending that work, of elaborating new- 
orders and describing genera and species according to the 
additional Ught thrown upon them, devolved on the great 
systematic botanists, Bentham and Mueller, and it must in 
justice be added that they have proved themselves wortliy 
successors of the Father of Australian Botany. 

At the present time about 9,000 species, exclusive of the 
lower Cryptogams, have been s^ibjected to scientific investiga- 
tion. How many more are yet to be discovered, and what 
influence they may have in the modifying or reconstruction 
of the Flora are mere matters of speculation. New species 
are being found occasionally as travellers penetrate into remote 
parts, but now that Australia has been traversed from one end 
to the other, it is scarcely probable that many new types of 
regetation will be discovered on which additional orders or 
genera may be established. It is to be hoped, however, that as 
each succeeding species tails into its proper place in the sys- 
tematic arrangement, the nomenclature of plants will be simpli- 
fied, the specific distinctions better understood, the genera 
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lessened in munber, judicious subdivisions devised, and that to 
crownal^theaspirations of Brown, Bentham^ and VON Mueller 
will be consummated in a perfect disposition of the orders. 
In New South Wales there are many reasons why such things 
may be hoped for, because in that, the oldest of the Austra- 
lian colonies, the Linnean Society of the colony has ah-eady 
done so much for the furtherance of botanical science, and 
yet promises to do more. The Society may feel a just pride 
in refei-ring to the labours of such men as the late Rev. J. E. 
Tenison-Woods, Professor Stephens, Mr. C. S. Wilkinson, 
F.G.S., and Sir Willlam Macleay, who by their writings, 
as recorded in the Transactions of the Society, have contri- 
buted so mu(!h to the study of natural history, whilst it must 
be mentioned that the munificent benefactions and endow- 
ments of the last naturalist have not merely eventuated in 
the establishment of the 'Linnean Society of Sydney" on a 
firm basis, but are designed to perpetuate for futm'e genera- 
tions the means of pursuing those researches with which the 
name of Macleat must ever be associated. 



On the motion of the Chairman a cordial vote of thanks was accorded 
to the author for his very able and interesting paper. 



Discussion. 

The Chairman. — Is it your pleasure to return thanks), I cannot 
saj to the author of this paper, but to his representative, and 
particularly to Surgeon- General Gordon for his kindness in read- 
ing it, the pleasure of listening to which has, I am sure, been, 
enhanced by the running paraphrase which he has thrown in from 
his own individual experience ? We should be very happy to hear 
any observations upon the subject of the paper from two gentle- 
men here who will probably oifer a few remarks, and from any 
others who may be pleased to do so. The two gentlemen I refer 
to are Sir Frederick Young and Mr. Petherwick. 

Sir Fkedebick Young. — Sir, ladies and gentlemen, I came here, 
perhaps with some otber.s in the room, not with a view of taking 
any part in the discussion, but to learn a great deal from the 
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vain able paper which Surgeon-General Grordon has been good 
enough to read to us on this very interesting subject. I propose, 
therefore, in my one or two remarks that I will venture to make 
to confine myself to allusions to the great importance of the 
cultivation of botany for the sake of the material advantages 
which it gives to the inhabitants of course, no doubt, not only of 
particular parts of the earth in which botany is studied, but to all 
mankind. The fact of the knowledge which is derived from the 
scientific pursuit of the study of botany in discovering the value of 
various moods is alluded to here in reference to the various kinds 
of Australian timber, which are much better known in Europe now 
than before the publication of the Flora^ for they can be identified 
by their scientific names. That is a most important thing, and we 
know what great developments are taking place at the present 
day from the greater knowledge of the qualities of the different 
timbers that abound in Australia. Then, again, there is an interest- 
ing remark which the author of this paper makes with regard to 
all plants which have their place in the economy of nature, and 
serve the purposes for which they were designed by the beneficent 
Creator. Again, I observe that Surgeon- General Gordon rather 
invited some remarks with regard to the importance of irrigation. 
Now it is well known to all those who are acquainted with 
Australia, that great development has taken place with 
regard to artesian wells in the Colony of Queensland, from which 
the most important results have already been obtained. I have 
not before me the figures, but I am perfectly well aware, as every 
one connected with Australia must be aware, of the enormous 
benefits that have been derived during the last few years from the 
sinking of artesian wells in the country. A parallel instance is to 
be found in another part of our great Colonial Empire with which 
I am more personally acquainted, and that is South Africa. When 
I was in Bechnanaland five years ago I had some personal com- 
munication with Sir Sydney Chever, the Admiralty Administrator 
of that day. Part of that country is called " a waterless desert," 
but it is known, and always has been, that there are underground 
waters to a gpreat extent there, and that they only require to be 
properly tapped in order to make that part which is called "a 
waterless desert *' into a fruitful field, to the immense advantage of 
the future generations of population with which I have no doubt 
that land will one day teem. (Applause.) 
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Mr. Pbtherwick. — I should like just to say a few words as to 
the work that has been done by an individual like the author, 
working quietly and unassumingly for fifty years in Paramatta. 
His work has been good, although his name is not published 
attached to any very great work like that of Hooker or von 
Mueller or Bentham, still he has in his way accumulated informa- 
tion which has been made use of in the larger works of the 
country. Dr. WooUs went to Australia more than sixty years ago, 
I think. He had written little works and was a student of botany, 
and went out there to what was a comparatively new field of 
exploration at that time, when, as he says in his paper, nothing or 
very little had been published except Brown's Frodrofnus. That, 
of course, compared with the later works, was very small indeed. 
Dr. Woolls settled down at Paramatta, and there he has been at 
work for fifty years, and although he has not published any very 
great authoritative work, his influence has been exerted in a quiet 
way, and there are hundreds of amateur botanists in Australia 
who owe their incentive to his good influence. 

Professor Orchard. — We have all been very much interested 
in what the author has stated on pp. 115 and 116 as to the 
botanical knowledge possessed by the aborigines, and the great 
extent to which they seem to have made use of the indigenous 
plants of Australia. That is a circumstance which points to the 
conclusion, tolerably evident indeed on other grounds, that the 
primeval doctors went to the vegetable, rather than to the animal, 
world for their drugs and medicines. What Dr. Woolls states 
on p. 127 with reg^ard to the importance of the correction of 
the nomenclature of botany applies, I think, not only to the 
botany of Australia, but to that of other places as well. There can 
be no doubt that the importance of nomenclature to the inductive 
sciences is very much greater than we are apt to imagine, and the 
names ought to be aids to the scientific memory. That is the 
principal purpose, I apprehend, of any scientific nomenclatare — 
not, as Dr. Woolls truly says, to make invidious distinctions 
between one worker and another by bringing into use personal 
names. The names should be distinctly contributions to the more 
easy acquisition and better retention of scientific knowledge. 

Mr. Slatkr. — Mr. President, concerning the great subject of 
artesian wells, I have received some original communications from 
my youngest son, who was engaged for eight years in Queensland 
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in practically working out the matter. He has seen deserts 
changed into gardens by means of the water tlias found. He has 
met with districts where, after the expenditure of mach labour 
and money, the water brought to the surface has been brackish, 
so as to be destructive instead of beneficial. Whether this same 
mischief will extend to the districts in South Africa where water 
is so much needed I cannot say. As regards injurious influences 
afEecting vegetation, it may be interesting to remember that 
Sir J. D. Hooker points out, as predominant above all others, 
the gnat. From his ti'avels in various parts of the world, 
and comparing the present state of the countries through 
which he has passed with what has been historically reported 
of them, he feels himself warranted, in saying that the damage 
done by war is insignificant in comparison with the ravages 
committed by goats. It is much to be regretted that they 
multiplied so in South Africa. The ancient nations of the East 
were not very far wrong in regarding the goat as a type of evil. 
In some parts of Africa the effects they have had in destroying 
forests are so striking that a detachment of the Cape Mounted 
Rifles on the march actually cheered when they saw a tree. The 
way in which the creatures do the mischief is exceedingly simple : 
they browse off all the young seedlings ; and as the giants of the 
forest do not live for ever, when they fall and perish there is 
nothing to take their place. The rainfall then, instead of coming 
gradually on to the soil, falls on it in terrible deluges, interrupted by 
long periods of drought, and by its heavy floods washes away the 
soil, and carries it down into the beds of the rivers, and blocks 
them up, and compels the waters to spread out of their channels, 
and thus turn the surrounding districts into swamps. In either 
way the mischief done is untold. But I am no botanist, and can 
therefore, unfortunately, not throw any light on the main subject 
of Dr. Woo Us 's paper. 

The President. — Ladies and gentlemen, I just wish before we 
close, as time is now far spent, to offer one or two observations only, 
with your permission. There can be no question about the extreme 
value and interest of this paper, and I think we may consider tliat 
our Society is fortunate in the fact that Dr. Woolls was spared 
long enough to complete this paper before passing to another and 
a better world. I think one of the chief interesting points in 
this paper is the reference to the distribution of the plants of 
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Australia. You will see from the paper that they have represen- 
tatives from all the continents of the globe ; and some of these 
mig^ted plants we can easily account for. We can account for 
the large number of Asiatic species which have travelled down 
the Malayan Archipelago, and for a number of the species of 
New Zealand and Polynesia, but when we come to -Africa, with 
515 species common to Africa and Australia, and to 315 species 
common to Australia and America (I presume South America), 
the problem is evidently very much more difficult to solve. 
But geology comes to our assistance here, because not only the 
plant fauna, but the recent Tertiary fauna, of South America is 
represented in Australia, and gives indication of a not very ancient 
— indeed, a most recent — connection between South America 
and Australia. Then with regard to the community of African 
species, it is also known on geological grounds — on the comparison 
of the former fauna of the two countries — that Southern Africa 
was connected with Northern India by a tract of land which is 
now under the Indian Ocean ; and therefore we can understand 
how the plants migrated along this line into India, and then 
southwards through the archipelago of islands down into 
Australia. All these questions are of extreme interest as showing 
how very different is the distribution of land and sea, coniineut 
and ocean, at the present time, in regard to their outline, from 
what it was at a not very distant period of the world's history, 
lu this manner we can account, I think, for the remarkable fact 
which is here stated, that Australia in its flora represents all the 
continents of the globe. 

Surgeon- General Gordon. — There is one thing I should like to 
remark upon, and that is the interest with which I have listened 
to, and the great information I have derived from, some of the 
remarks that have been made, more especially on the subject of 
irrigation. It is within our own knowledge that, with regard to 
the effect of vegetation and water mutually upon each other, only 
a few years ago when the great Suez Canal was begun there was 
scarcely an atom of vegetation along it, whereas now there is a 
strip of vegetation springing up all along its banks. Of course the 
matter that was mentioned with regard to the risk that there is, 
and that the circumstance htfd actually occurred, of brackish water 
having been got up from the lower reservoirs instead of fresh 
water, simply confirms what I had previously heard, and it also 
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gives a saggestion to those who are engaged in extending the 
system of irrigation to other countries. 

The Pkesident. — It is well-known that some rocks give fresh 
water and others salt water. That is a thing which depends very 
mnch on the manner in which they are formed. These artesian 
wells pierce down into the strata which are very often of marine 
origin, contain sometimes salt in their pores and crevices — the salt 
water of the primeval ocean in which they were formed — and it is 
only by actual experiment that it can be determined whether the 
water which comes from them will be salt or fresh. 

The Secretary, having read a few letters expressive of 
sympathy on the death of Dr. WooUs, said: — Having been 
personally acquainted with Dr. Woolls for many years, I may be 
permitted perhaps to add a few words to what has been said. 
Dr. Woolls was seventeen years old when his father died, and he 
went out there in the year 1831. He first was taken notice of by 
Bishop Broughton, the first Bishop of Sydney, who died shortly 
after I myself arrived in the colony. Dr. Woolls at first devoted 
himself to literature, and then he was appointed assistant master 
in Paramatta School. After that he went out to an old friend, a 
Mr. Cope, in Sydney, and was appointed assistant master in his 
school. Finally he took up the study of botany and settled down 
at Paramatta — that was about the year 1836 — and from that time 
he has devoted himself entirely to the study of the botany of 
Australia. Sir Frederick Woolner has assured me that there was 
not another man in the whole of Australia who was such a capable 
botanist as he. (Loud applause.) I regret to say that it was only 
just after finishing the paper that the author was attacked with 
paralysis. 

The Meeting then broke up. 



Comments by Baron Sir F. von Mueller, Ph.D., M.D., LL.D., 
F.R.S. :— 

The Council of the Victoria Institute having through its inde- 
fatigable and accomplished Hon. Secretary done me the honour of 
submitting to me for remarks the proof print of a treatise on the 
" Australian Flora,'* by the Rev. Dr. Woolls, I wish in the first 
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instance to pay a tribute to the Manes of my lamented friend, 
whose last essay is now before us, it having become almost posthu- 
mous when it was finished. A correspondence with Dr. Woolls, 
which extended almost o?er forty years, in which epistolary inter- 
course we exchanged probably not less than 1,500 letters, or 
perhaps more, gave opportunities to numerous Phytologic discus- 
sions, he having mainly through myself been drawn into his 
botanic path, and during this long period, which came to a sudden 
end through an accident, sustained by him as an octogenarian, he 
contributed most zealously and thoughtfully to my collections. 
It is therefore with a deep interest that 1 now read what proves the 
last of his extensive literary efPorts ; and I fulfil with mournful 
feelings the wish of the Victoria Institute to offer some brief notes 
on his memoir. 

As regards investigations on Dampier*s plants, to which the 
author early alludes, it may here be stated that already B. Brown 
chose one of the plants gathered by that renowned traveller, for a 
dedication, and that after Cunningham's elucidations on Dam pier's 
own ground, some further notes on the memorable xylograms 
given by Dampier, were promulgated by the Boyal Botanic 
Society of Edinburgh, in its seventh volume, when I referred also 
to Plukenet's and Dryander's records; further that Professor 
Lawson, when at Oxford, added from inspection of the original 
material to the published elucidations on this subject 

Sir Joseph Hooker, in treating for the preface to the Flora of 
Tasmania the development of our knowledge of Australian plants 
historically, refers also to Dampier's merits as a botanic observer 
pointedly. 

Following up Dr. Woolls* notations, it is at this moment of 
particular interest to learn from Sir Joseph Hooker of the 
intention to get under his surveillance published in London very 
soon the original diaries of Sir Joseph Banks (his sponsors) as 
written during Cook's first voyage, and this is sui'e to throw 
additional light on the Australian vegetation ; as for instance, the 
incidents connected with the earliest discovery of a Mnsa in our 
part of the globe. As affecting the recorded discoveries of Banks' 
and Solander it may be proper here to recollect that the elder 
Gaertner from 1788-1791 brought first under notice several of the 
plants of that expedition, chiefly from carpologic specimens. We 
should also not lose sight of the fact that Bobert Brown's 
researches were not confined to continental Australia, as this great 
phytologic investigator had the happy chance to visit also 
Tasmania previously ; thus indeed it was that the first alpine plants 
(from what is now called Mount Wellington) became known. 

Why B. Brown stopped short at the volume of his celebrated 
ProdromuSf in which the Ferns, Monocotyledonsd, ApetalsB, and part 
of the Monopetalsd are contained, is better known in Britain than 
here : but it is a fact which influences the bearing of that so 
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prominent man to the sjsteraatic elaboration of the Australia 
Flora. 

Dr. Woolls emphatically expresses what we early explorers had 
to endure, while often contending with hostile autochthones, 
not rarely famishing from want of food, and what is far more 
terrible, the want of water, especially in desert heat, finding 
our way by the sextant and compass, during lengthened time 
sleeping under the canopy of heaven. Feyir outside of Australia 
can estimate Allan Cunningham's position us a ti'aveller, though 
his land-tracks remained not the most extensive among the lines 
of other land-travellers, especially when the extent of Gregory's 
expedition away from any settlements for nearly one year and a 
half is considered; but such chances as R. Brown and Allan 
Cunningham could seize on for coast-observations, through grand 
maritime expeditions, stand unique in the history of sciences. 
More of Cunningham's than of R. Brown's plants found their 
first public place in the famous suite of volumes of De Gandolle ; 
and what Professor Lindley and Sir William Hooker, and still more 
Robert Brown, have done for the volumes of Sir Thomas Mitchell's 
and Captain Sturt's great land expeditions is well recognised at 
home and abroad. 

As Bentham has given at the commencement and at the end of 
the Flora Australiensis a resume of what during the second half 
of the century had been accomplished for Australian phytologic 
exploration, and as these records regarding still later times have been 
supplemented by Mr. F. M. Bailey in an inaugural address at the 
Royal Society of Queensland, wherein his own important working 
is also detailed, and passingly in some publications of my own, 
it seems nnnecessaiy adding to what Dr. Woolls so ably expressed 
in this direction. It may, however, be but right to point out at 
this stage of the present review, that my own personal researches 
fall also into the first half of the century, because the writer 
instituted numerous observations at and near St. Vincent's Gulf 
already in 18-1-7, went twice to Murray River in 184f8, and rode 
overland from thence in the same year to the boundary of the 
colony of Victoria, what was at that period almost unsettled 
country, mainly with the object of determining the range of 
Tasmanian forms of plants westward. 

From merely such data it is easily understood how one of the 
largest of the herbaria anywhere in existence arose in Melbourne, 
especially as were incorporated into it by spontaneous free gift, 
the writer's own private collections, commenced in 1839, and as he 
acquired also early home collections rich in plants typic for species 
even back into the last century. For authentic tescimony as to 
localities of growth, display of variability, the Australian division 
of our Herbarium is the richest in the world, and would 
under ordinary foresight serve for fundatory information through 
centuries. But local herbaria have been started in most of the 
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Australian colonies, thougli chiefly limited to the plants of each 
dominion. Endless stndies, worrying perplexities, great expenses 
and invaluable loss of time have been saved in all these southern 
colonies by the vast extent of namings of specimens for the 
public and private collections, representing an amount of endless 
patient toil and application of knowledge, a boon the lasting influence 
of which does not impress itself readily on all the workers, who 
thus had cleared their paths and had guiding marks in all directions; 
and yet the facility and safeguard cheerfully and disinterestedly 
offered have hardly ever yet in a single instance throughout tliese 
colonies been recognized by a word of public appreciation of those 
whose researches — while working with the aid of safely-named 
collections — ^became so very much easier, or when later botanists 
were thereby started on their career. 

Substantial gratitude would never have been expected nor 
accepted, but a thankful thought about the originator of the 
great Melbourne Herbarium is hoped for even in far futurity. 
Since the death of my revered friend has appeared in Pro- 
fessor Leveill6's Le Monde des Plantes, at Le Mans, a computa- 
tion of the plants known up to 1892 ; this therefore brings the 
numbers ana the notes connected therewith three years further 
than those of the second Census of Australian Plants from which 
Dr. Woolls quoted. 

Where still uncertainties remained to be cleared up after local 
researches, the doubts were removed mainly by Bentham in the 
course of his issue of the Flora Australiensis, 

Subjoined are the flnal results : 

Statistics of Australian indigenous plants, so far as known up to 
the end of 1892 :— 

Total number of Orders of Vascnlares . . . . 156 

„ „ Genera „ . . . . 1424 



»» »» 



Species „ \ . . 9021 
Of these species occur in extratropic West Aus- 
tralia . . . . . . 3660 

„ „ extratropic South Aus- 
tralia .. .. .. 1969 

Tasmania . . . . . . 1051 

Victoria . . . . , . 1949 

New South Wales . . 3356 

Queensland . . . . 3873 

North Australia . . . . 2037 

Admitted in the Flora Australiensis indigenous 

species (after some reductions). . . . . 7814 

Additions recorded in these preliminary 

statistics. . r . . . . . . . . . 1207 
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Proportion of distribution through the respective colonial ter- 
ritones : — 









Per cent. 


In West Australia. . 






40-6 


„ South Australia 






21-8 


„ Tasmania 






l]-6 


„ Victoria . . 






21-6 


„ New South Wales 






37-2 


„ Queensland 






42-9 


,, North Australia 






22-5 



Of the total number, 7,588 species are endemic in Continental 
Australia and Tasmania; therefore 1,433 or 15'8 per cent, extend 
also to other countries. Of these 166 are found in Europe, 1,057 
in Asia, 531 in Africa, 323 in America, 638 in Polynesia, 350 in 
New Zealand. 

Species added since the publication of the first Census of 
Plants, 375, since the issue of the second Census, 182, irrespective 
of some systematic changes or reductions. 

Geographic entries added since the issue of the second Census, 
555. 

The total of the vascular indigenous species of all Australia will 
in all probability finally prove to be less than 10,000. 

The deepest impression which such calculations will probably 
make on readers, may be caused by the amazing endemism, 
and should that startling emotion he merely ephemeral? The 
generation of the sturdy and enterprising founders of these 
colonies has almost passed away. Their descendants should love 
the fiowers of their native country, should ptevent detacing or 
demolition of even the last vestiges of the pristine vegetation, 
should in a patriotic spirit reserve from alienation commensurate 
areas wherever the sylvan or floral traits display the most marked 
features, and should thus seek to deserve from future beholders 
some feelings of admiration for providing with the loftiest of fore- 
thoughts the purest of pleasures. 

Concerning the sanitary effects of the Eucalypts, dwelt on by 
the departed essayist, a very extensive article from my pen was fur- 
nished to the Sydney' Medical Gazette, The successive international 
Exhibitions since 1855 have brought forward gradually a large 
mass of information on the utilitarian aspect of the Australian 
vegetation, and in his position as a Commissioner, even as far back 
as forty years ago, it fell also to the share of the writer to advance 
these interests by original efforts. From various sources in all our 
colonies, through the successive reports, accumulated t-echnical 
knowledge, which could only to a limited extent be given in such a 
manual as the Select Plants for Industrial Culture and Naturaltsa" 
lion, of which the ninth edition (of those in the English language) 
will early pass through the press. Mr. J. H. Maiden, the curator 
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of the Technological Museum of Sydney, has in an admirable 
volume, Tlie useful Native Plants of Atistralia^ 1889, not only col- 
lected together the scattered information extant, but has further- 
more enriched the work with a multitude of original results, 
chiefly from his own chemical laboratory. 

The active principle of the bark of Petalostigma, to which Dr. 
Woolls i*efers as similar to quinine, bears, however, no chemical 
resemblance to that alkaloid. Respecting his startling enuncia- 
tions on the phytographic names of plants, he stands probably 
alone, though new vernaculars might be put forward. I might 
have been tempted to exercise some censorship on his communica- 
tion to the Victoria Institute, had the lamented author (in a 
wish, as he wrote to me at the time, to pass an eulogium) not 
refrained from placing the manuscript before me, so that it will be 
best not to correct the minor inaccuracies which occur, more 
especially so as his essay will have been before a meeting of the 
Institute prior to this lengthened corollary, now supplied as desired, 
can reach London ; and as I cannot be aware what the comments 
may have been at your gathering, but which on the whole must 
have been laudatory, even if this was not his *' swan-song." 

In so large a subject as that on which he treats, it is impossible 
to follow up his remarks very exhaustively, it may nevertheless 
here be stated that for Mr. Malcolm Fraser s latest West Austra- 
lian year-book a general vegetation sketch of the extratropic 
portion of that vast territory has been provided, and this may 
serve as an addition of what I had written myself on various 
occasions since the two contributions in Hooker* s Kew Miscellany of 
1853 appeared. 

Some homage is also due to Sir William Denison, who as 
Gk>vemor-Greijeral of Australia at his time conceived the idea of, and 
gave the first impulse to, the elaboration of our Colonial Floras. 
Indeed, in letters to myself during the earlier years of the second 
half of the century His Excellency detailed his views not only on the 
preparations of Floras but also of Faunas, and now after forty years' 
more research and preliminary publications the time is fast 
approaching when for special higher education and utilitarian appli- 
cation complete standard works on Australian zoology are needed ; 
also the subject of providing " Colonial Floras" under the powerful 
influence of Sir Joseph Hooker, was also early promoted by your 
yenerable and enlightened Vice-President, Sir Henry Barkly, whilst 
governing the colony of Victoria. 

All the Australian colonies have now their local Floras, that for 
New South Wales by Moore and Betche, some collections for it 
accumulating already in Sydney through Leichhardt, soon after 
Cunningham had passed away, whose herbarium, however, 
remained not in Australia. Mr. Bailey ably furnished a synopsis 
for Queensland, Professor Tate an excellent manual for South 
Australia, bringing geology and phytology also more particularly 

L 
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into contact. Although West Australia with as yet a small 
population stood not in need of a work on its plants for local 
requirements, but much material was brought together already bj 
Drummond and Preiss. Sir Joseph Hooker's work on Tasmania 
is world-famed, and gave also a further insight into the alpine 
vegetation, the elucidation of the Flora of the Australian Alps 
falling to the share of the writer, with a slight exception, through 
Dr. Lhotzky's travels. 

The solid treatment of the vegetable forms of life by the 
genius of Bentham in the Universal Flora of the fifth continent, 
founded on European experiences, should tend to prevent for all 
future in Australia a danger from which many other regions of 
the globe did not always escape — the want of a rational recogni- 
tion of specified limits, and the consequent undue multiplication 
of generic and specific definitions which has embarrassed so 
many of workers elsewhere. An intricate, perplexing, and burden- 
some synonymy could be thus, we trust, for ever avoided. 

As Dr. WooUs says, for record of new forms really specific of 
vascular plants our Flora seems now nearly exhausted, though 
some South Asiatic and Polynesian plants may yet be traced 
across to us. The Evascnlares give, however, still scope for the 
discovery of actual novelties and multifarious detail observations. 
Vast exertions are, however, still needed by local observers, 
particularly in the far interior regions of our continent, to fix 
more exactly the geographic range of numerous species of both 
phanerogams and cryptogams. 

The venerable and erudite author had evidently in view, when 
engaged in this, the last of his writings, that a clearer perception 
should be arrived at as regards the relation of the science of plants 
to general requirements of life ; he himself having been unceasing 
to difiEuse information. I feel touched with the praise which he, 
carried too far away by the ardour of his friendship, lavished on 
me, and the recollections of my scientific intercourse with such a 
good man will remain amoug the most elevating thoughts of mj 
own life. It is particularly gratifying that his long literary labours 
should end before the Victoria Institute, which in its religious ten- 
dencies leads always up to the highest contemplations of human 
destiny under divine ruling for eternity. 

P.S. — ^Mr. Aird» of Sydney, has kindly made some corrections 
in the proof, consequent on the death of the learned author of the 
paper. — Ed. 
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ORDINARY MEETING.* 
The Rev. Canon Girdlestone, M.A., in the Chair. 

The Minutes of the last Meeting were read and confirmed, and the 
following elections took place : — 

Member :— S. P. Klein, Esq., M.A., F.R.A.S., F.L.S. 

Associates :— E. J. Gardiner, Esq., Kent ; J. Walter Brown, Esq., 
Wilta 

The following paper was read by the Author : — 



THE SUB-OCEANIC RIVER. VALLEYS OF THE 
WEST AFRICAN CONTINENT AND OF THE 
MEDITERRANEAN BASIN. By Professor Edward 
Hull, LL.D., F.R.S., F.G.S. (With Map.) 

HAVING on former occasions laid before the Victoria 
Institute the evidence for recognising that the rivers 
which enter the Atlantic i'rom the British Isles and Western 
Europe have their channels carried down to a depth of 
several thousand feet under the water of the ocean,t I 
have now the honour of extending these descriptions to 
the coast of West Africa, as far as the valley of the 
Con^o. In the discussion which took place after the 
reading of my paper on *' The Sub-oceanic terraces and River 
Valleys of Western Europe," Professor Etheridge, F.R.S., 
expressed a hope that I would continue my investigations 
beyond the Straits of Gibraltar to the south-western ex- 
tremity of Africa^ ; and, feeling certain in my own mind 
that these straits could not form a physical limit to the sub- 
marine features characterising the coast of Europe, I deteri- 
mined to follow my friend's advice, with the results I am now 
about to lay before the" Institute. I may observe, however, 
that as the possibility of carrying out these investigations 



 February 19th, 1900. 

f Trans. Vict, Inst., vol. xxx, p. 305, aud vol. xxxi. p. 259. 

t lhid.y p. 290. 
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depends altogether on the number and extent of the sound- 
ings on the Admiralty Charts, we can only restore the sub- 
marine features where these soundings occur in sufficient 
number, and are extended to considerable depths. 

My subject naturally divides itself under two heads: 
first., the western coast of Africa ; and, secondly, the Medi- 
terranean basin. 



PART I. 

Submerged Physical Features off the Western 

Coast of Africa. 

1. The Continental Platform, — The gently sloping ten-ace 
extending out from the coast of Western Europe known as 
" The Continental Platform " loses much of its importance, 
or sometimes altogether disappears, to the south of the 
Straits and passes into a more or less gradual slope, from 
the 100-fathom contom* to that of 1,200 fathoms. This slope, 
in all probability, consists of a succession of minor terraces 
breaking off in cliffs ; but it would be difficult lo determine 
this with certainty unless with the aid of maps on a large 
scale containing very numerous soimdings. We were some- 
what prepared for this remarkable change in the character 
of the submarine literal of the two continents by the con- 
traction of the Continental Shelf on approaching the vicinity 
of Cape St. Vincent, where it has contracted to a breadth 
varying from 10 to 20 miles. Directly opposite the Straits 
of Gibraltar and again along the coast of Morocco, between 
31° 10' N. and the Canary Islands, there occurs a broad 
terrace extending for about 50-60 miles in breadth between 

Fig. I. c)ecriun To illusTrare |orm of Uccan bed VY.AfrJco 
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the 500 and the 1000-fathom ccntours, which may be taken 
to represent the Continental Platform at a lower level (see 
Fig. 1), and indicates a prolonged pause in the process of 
elevation or depression of the crust at this stage. 

Along some parts of the coast, however, the descent into 
deep water is very rapid, sometimes precipitous. Such is 
the case along the Ivory Coast and the Bight of Benin, 
where the descent from the 100 to the 1,200-fathom contour 
is precipitous. Off Cape Coast Castle the base of the 
escarpment descends to over 2,000 fathoms (Figs. 2 and 3;. 
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From Cape Lopez southwards along the French Coast and 
as far as Cape Lombo in Loanda, the soundings on the 
charts are few, except in the viciuity of the Congo, but they 
indicate a wide expansion of the Continental Platform from 
the coast to the 100-fathom contour — in striking contrast 
with the precipitous coast described to the north of this 
tmct. 

2. BoBeAevel of Erosion^ or Old Coaht Line. — Assuming the 
base of escarpment, or declivity, which descends from the 
margin of the Continental Platfoi-m, to be the original land 
margin at the time that the sub-oceanic rivers were eroding 
their valleys and pouring their waters into the ocean of that 
period, we are always able to define its depth with great 
accuracy when we know the level at which the rivers open 
out on the sloping plane of the abyssal region, and we 
have seen this level to be at (approximately) 1,200 fathoms 
(7,200 feet) below the surface off the coast of Western 
Europe. But where rivers are absent, as along a large 
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extent of Western Africa, and where the descent into the 
abyssal region down to, say, 2,000 fathoms and upwards is 
rapid, or almost continuous, as off the coast of Ashanti 
(Fig. 2), it is difficult or impossible to define the level of the 
old coast during the period of maximum elevation, because 
we are confronted with the question ; — Was the bed of the 
ocean actually raised to the extent here indicated by the 
base of the escarpment, which is so much deeper than that 
shown in other places, or did deep water extend to the very 
edge of the land ? We cannot answer this question. It is 
fortunate for our purpose that the embouchure of the Congo 
valley at a depth of 1,200 fathoms is very clearly defined; 
but along many parts of the African coast there is apparently 
no very marked change of gradient from below tlie 100- 
fathom contour till we reach depths of 2,000 fathoms and 
upwards, as is the case off Cape Coast Castle. It is possible 
to assume that in such cases the vertical movements both of 
elevation and depression have been greater than those 
which characterise the submarine lands of Western Europe ; 
and on reflection this appears probable, as it is not to be 
supposed that throughout a coast-line of 3,000 to 4,000 miles 
the amount of vertical oscillation would be exactly the same 
throughout. Variations to some extent are more than 
probable.* 

3. Tke Submerged Valley of the Congo, — In dealing with 
this subject I feel that an apology is needed, because this is 
almost the only river on the west coast of Africa of which 
the continuation of the channel under the ocean has been 
described by previous authors. I might well have brought 
my own investigations regarding the sub-oceanic river valleys 
of the eastern side of the Atlantic to a close on reaching the 
Straits of Gibraltar, but when describing the submerged 
channel of the Tagus, and showing to what a great depth it 
could be traced, it became evident that the Straits could not 
be regarded in any sense as a physical limit to the region of 
elevation and depression, but that it must have extended 
far southwards along the coast of Africa itself. From the 
actual investigations I shall now lay before you, supported 
as they arc to a great extent by those of other writers, I hope 



 It is to be recollected tlmt the submerged liver valleys and the base 
of the great declivity off the coast of the British Isles corresponds rather 
to the 1,000-fathom contour, while off the coast of Western £urope they 
are represented by the 1,200-fathom contour. 
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to show beyond question that these great terrestrial oscilla- 
tions of level which have characterised che coast of the 
British Isles and of Westei^n Europe are continuous, and 
undiminished in extent, far beyond the equator itself — and that 
the lands bordering the eastern Atlantic, through its whole 
extent, have been subject to the same vertical movements 
which, as we have seen, characterise those of the region to 
the nortli of the Straits of Gibraltar. 

Reference to Previous Authors, — In 1887, Mr. Edward 
Stallibrass, F.R.6.S., read a paper before the Society of 
Telegraphic Engineers on '' Deep Sea Soundings in connec- 
tion with Submarine Telegraphy," * in which he describes the 
sub-oceanic channel of the Congo, and traces it from its 
upper limit, where the river itself enters the Atlantic, down 
to the 1,000-fathom contour, giving the length of the channel 
at 100 miles. The map which accompanies his paper show- 
ing the course of the submerged Congo agrees very closely 
with my own, but is on a smaller scale than' that of the 
Admiralty Chart, and fails to give the full length of the 
submerged channel, whieh actually extends some 20 miles 
farther out to sea than is shown by this author. 

In the remarkable paper contributed by Mr. Wan*en 
Upham, of the United States Geological Survey, on the 
"Causes of the Ice Age/' in which he indicates his opinion, 
founded largely on the existence of the submerged valley of 
the Congo, that the great "epeirogenic movements" which 
characterised the close of the Tertiary period embraced the 
western side both of Europe and Africa, he states that, from 
fioundings carried out by Mr. J. Y. Buchanan for telegraphic 
purposes, he found the channel of the Congo to extena 80 
miles under the ocean, and to a depth of more than 6,000 
feet, and he proceeds to give further details regarding the 
breadth and depth of the channel.f Here, then, we have two 
independent authorities ior the existence of this great sub- 
oceanic river valley. Both, however, fail to give the entire 
length of the valley, and, therefore, to give an adequate idea 
of the extent and depth of this magnificent submerged cafion ; 
it will, therefore, not be considered a wholly gratuitous 
undertaking if I attempt a description of it drawn from my 
own examination of the soundings on the Admiralty Charts. 

The Congo, — The Congo is one of the largest rivers of the 

 Journ, Soc. Tdeg. Eagiiveers^ vol. xvi, p. 479. 

t Warren Upham, Jourii, VicL huU^ vol. xxix, p. 218. Mr. Upham 
quotes the Scot, Ueog. Journ, vol. iii, p. 217 (1887). 
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A&ican continent, and enters the Atlantic Ocean in lat. 6° S» 
Its depth opposite Banana Creek only reaches to 9 fathoms 
(54 feet), but at a distance of 5 miles to the westward under 
the ocean, the soundings suddenly plunge down to depths ot 
228 and 242 fathoms (1,368 and 1,452 feet) representing the 
head of the sub-oceanic river valley ; at this point its breadth 
is about 2 miles, with well-defined, steep or precipitous sides. 
At a distance of 50 miles from its head, the breadth of the 
cafion has increased to 10 miles, and its depth to 813 fathoms 
(4,878 feet) from the surfisice, or 713 fathoms (4,278) from the 
edge of the Continental Platform — here represented by the 
lOU-fathom contour. From this point the descent of the 
floor is gi'adual for the next 57 miles, when it reaches its 
maximum depth of 1,200 fathoms (7,200 feet) below the 
surface, and opens out on the general floor of the abyssal 
ocean, bounded by banks of moderate depth and steepness. 
The total length of the canon from its head below Banana 
C!reek to its embouchure is about 122 miles. Throughout 
this distance, owing to the remarkably uniform slope of the 
floor of the ocean from the 100-fathom contour downwards, 
there do not appear to have been any great falls or cascades 
such as occur in the submerged channels of some of the 
European streams. (See Plate.) 

In order to realise the length of this sub-oceanic valley we 
have to compare it mentally with distances with whicn we 
are familiar, and I have taken a few of these at random ; 
speaking in all cases approximately. For example, the sub- 
oceanic valley is twice the distance from Kingstown to 
Holyhead in crossing the Irish Channel ; it is more than twice 
the distance from London to Brighton ; it is longer than the 
distance from London to Bristol or Birmingham, and it would 
take a train three hours to traverse, travelling at the rate of 
40 miles an hour — which is the average speed of "through" 
trains for long distances. These comparisons may, perhaps^ 
enable the reader to reaUse the magnitude of this great 
submerged river valley. Then we have to recognise that the 
breadth of this gorge, near its centre, is seven miles, and it is 
bounded in some parts by nearly vertical cliffs more than 
4,000 feet in height. As far as 1 am aware there is no 
physical feature in Europe to compare with it. 

One would like to further dwell on the characteristics of 
this magnificent submerged valley ; but I am restrained by 
the consideration that I might be charged with unduly 
giving way to fancy for my facts. 
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4. The Grand Bassam. — ^Another West African submarine 
channel is that of the Grand Bassairi (lat. 5° N.) described 
by Mr. Stallibrass. The Continental Platform is here from 40 
to 50 miles broad, with a gentle slope to the margin of the 
100-fathom contour; and across this shelf the old river 
channel is traceable, with a well-defined margin to the 
400-fathom contour and beyond. This channel is called on 
the Admiralty Chart '* The Bottomless Pit," and was soimded 
by the ofiicers on board the S.S. *' Buccaneer " in 1886. The 
submerged channel is probably that of the River Akha, which 
now enters the sea about 15 miles to the east of the poiut 
where the channel begins. I am unable, owing to the paucity 
of soundings, to add any further information regarding this 
sub-oceanic channel to that given by Mr. Stallibrass in the 
paper already quoted. 

5. Tfie Niffer or Quarra. — It might have been expected 
that concurrently with the w^ell-developed sub-oceanic 
channel of the Congo there would be one continuous with 
that of the great African river, the Niger. This may be 
so ; but imfortunateJy we are unable to ascertain the fact, 
because the soundings on the Admiralty Chart fail us just 
where we might expect the channel to be found. Along the 
Bight of Benin on both sides of the mouth of the Niger, the 
soundings are sufficiently numerous to enable us to trace 
approximately the isobathic contours, showing that the land 
descends from the 100-fathom to below the 1,000-fathom 
contour -with a very steep, almost precipitous, gradient ; but 
between long. 6° 30' and 7° 5' the soundings are shown only 
twice, viz., those of 22S and 270 fathoms, neither of which 
had touched bottom, and, therefore, give no certainty 
regarding the actual depth. Until this gap in the soundings 
is filled up the form and extent of the submerged channel of 
the Niger, supposing such to exist, must remain unknown. 

0. ITie Orange River. — This is the third of the great rivers 
opening out on the ocean from West Africa, and it would 
have been interesting to know whether or not it has a sub- 
oceanic channel indicating vertical oscillations of the floor 
extending to the very south of the continent ; but I have 
only the same statement to make regarding the soimdings 
off the mouth of the Orange River that I have made above 
regarding those of the Niger. They absolutely fail us just 
w^here they are most wanted for the purpose of determining 
the existence of a submarine channel continuous with that of 
the Orange River itself. 
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PART 11. 
The Mediterranean Basin — Submerged River Valleys. 

That the Mediterranean Basin, at least in its western 
portion, must have partaken in the gi*eat vei-tical oscillations 
which have affected the regions bordering Western Europe 
and the continent of Africa requires no proof. The. general 
elevation of the ocean-bed and adjoining lands to the extent 
of 7,000 or 8,000 feet through a distance of over three 
thousand miles must have influenced the regions embracing 
the Mediterranean and bordenng countries. But while this 
is the case, it is not to be expected that the physical features 
of the submerged lands should be as clearly developed 
within the confined urea of the Mediterranean Sea as along 
the shore of a great ocean extending for thousands of miles 
in two directions, and exposed to the action of prevalent 
westerly winds originating powerful wave action on the 
opposing coast. To such action we owe the cliffs bordering 
the British and Continental coast along tho Atlantic, the 
formation of the Continental Shelf, and the stupendous line 
of cliffs by which it is bounded.* These features, however, 
are not so clearly defined within the Mediterranean area, if 
at all in some parts ; but the submarine coast is found to 
descend into deep water by a broken slope, continuous with 
the bordering lands down to a depth of 1,000-1,200 fathoms, 
when it gives place to the abyssal region, which descends to 
depths of over 1,500 fathoms. As a consequence of this, and 
as we might a priori expect, the submerged river valleys are 
also less clearly defined than those off the coast of France, 
Spain, Portugal, and, we may add, of West Africa. 

The submerged channels which I have succeeded in 
tracing on the AdxnirMlty Charts are those of the Ebro and 
Rhone, as also that of Admiral Spratt between ** Adventure 
Bank " and Cape Bon ; but I will take this opportunity of 
bringing before the members of the Institute the remarkable 
discoveries of similar channels made by Professor Arturo 
Issel off the northern coast of the gulf of Genoa, which 



 It may seem stran j;^^ tliat the same causes, namely, vertical movement 
of the crust and wave action along the border of the ocean, should Lave 
produced two such dissimilar features as the Continental Platform and 
the Great Declivity, but it can be shown that this is so ; the difference 
in the featui^es Ixjiug due mainly to the relative duration, or length of 
time between the two components above refen-ed to. 
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are of special interest as tending to confirm the conclu- 
sions arrived at by myself in this and preceding communica- 
tions. 

1. T/ie Submerged Channel of the Ebro, — The number of 
soundings off Cape Tortosa is not as numerous as might be 
wished for the purpose of determining the course of the 
submarine channel of this river ; still, the inward bend of 
the contours from that of 40 fathoms down to that of 
1,000 fathoms, immediately opposite the mouth of the river, 
cannot be mistaken as indications of the course of the 
channel.* Along the Gulf of Valencia the representative 
of the Continental Shelf is unusuallv broad and well 
defined, breaking off at the 100-fathom contour at a 
distance (opposite Valencia) of (50 miles from the coast, and 
with a very steep descent for a depth of 500 fathoms. 

2. Cliannel of the Rhone. — The submarine channel of the 
Rhone is perhaps even more definitely indicated than that 
of the Ebro by the inward bend of the isobaths, extending 
from 100 to 1,200 fathoms. The channel commences directly 
south of the city of Marseilles at a distance of about 30 
miles to the east of the point where the river itself now 
enters the sea ; but it is in a direct line with the course of 
the main stream below Aries ; and between the two points 
the submerged channel may be supposed to pass along the 
Continental Shelf; though not apparent owing to silting up, 
as is usual at the embouchures ot large rivers. The shelf 
itself is here of considerable breadth — varying from 50 to 
25 miles in the Gulf of Lyons, and limited by the 100- 
fathom contour. 

3. Submerged River Valleys of the Gulf of Genoa. — The 
remarkable series of submerged river valleys continuous 
with the rivers which descend from the Apennines into the 
Gulf of Genoa (the Ligurian Sea) have been determined 
by Professor Arturo Issel, of the University of Genoa, and 
are of peculiar interest both from their number and also 
from the light they throw upon the geological age of these 
submarine channels. These river-channels were described 
as far back as 1887 by Professor Issel, and subsequently in 
two other publications; but have not received, at least 
in this country, the attention they have deserved. I, 



* The soiindiDg "926" without touching bottom, and in close proximity 
to one of 137, wliich haa done so, indicates a very ste^p slojte for the 
western margin of the channel (see Chart No. 2158a). 
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therefore, feel gi*eat satisfaction in being the channel for 
bringing them before an English-speaking audience.* 

The soundings upon which the determination of the 
submerged valleys depend were carried out by Capt. I. B» 
Magnaghi in the ship " Washington," of the Royal Italian 
Navy, and were laid down on a chart which enabled Professor 
Issel to trace the isobathic contours by which the submarine 
features of the ground have been portrayed. It was found 
that the sinuosities became especially well defined along the 
contour of 200 mfetres (about 110 fathoms) which marks the 
edge of the Continental Platform at a distance of about 
7 miles from the coast ; they are called " Sinuoaites pro- 
fondeu " and are always directed towards the coast. 

The contour line of 500 metres passes 25 miles to the south- 
west of Spezia ; that of 1,000 mitres is irregular and run& 
at variable distances of 8 to 14 miles from the coast; 
all, however, are " notched " by sinuosities of the submarine 
valleys.t But the point of special interest is the fact that 
all these submarine channels are actually, or inferentially^ 
continuous with those descending into the sea along the 
coast of Liguiia and having their sources in the Maritime 
Alps. The following are named by Professor Issel, viz. : — the 
Basagno, Polcevera, Giuliano, Aquila, Merula, Arma, and the 
Roida ; these streams keep their channels under the sea in 
the same directions as upon the land, and can be distinctly 
followed to a depth of 900 metres, or nearly 500 fathoms^ 
These observations lead the author to the conclusion that 
there has been an elevation of the whole region of Liguria 
to the extent of 900 metres (about 3,000 feet), at a recent 
period (a une epoque ricente) — in other words Post-Teitiary 
— a conclusion in harmony with that arrived at by myself 
and other observers on other grounds. But 1 must here 
state the grounds of this conclusion as given by Professor 
Issel himself. 



 Professor IssePs observations on the submerged valleys of Liguria 
were first published in the Comptes Rendus des Sciences^ Nos. 24tb. 
and 31st January, 1887 ; then in his work, // Terremoto dd 1887 in 
Liguria (Genova), and again in his work, Liguria Geologica e Preistorica 
(2 vols., Genova, 1892). 

t I have myself endeavoured to trace these contours on the Admiralty 
Chart (No. 2158a), but the scale is too small U) admit of a detailed 
representation of the small river valleys described by Professor Issel, and 
leskds me to conclude that, with maps of sufficiently large scale and 
numerous soundings, miiny streams entering the Mediterranean might 
show their underground channels. 
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Geological Conditions. — The valleys which descend from 

the Alps are eroded through strata of successive geological 

ages in an ascending series as we approach the coast ; thus 

the valleys of the Basagno, Polcevera, the Merula, and 

Arma are eroded through Eocene strata, but the Roida 

valley is eroded through both Eocene, Miocene, and 

Pliocene formations. And as this valley (as well as the 

others) is prolonged under the waters of the Mediterranean, 

it follows that the valley is of a newer geological epoch than 

the Pliocene, through which it is eroded ; in other words, it 

is of Post^Pliocene age. This exactly brings us to tiie epoch 

to which I had ventured to refer the elevation of Western 

Europe and the formation of the sub-oceanic river valleys, and 

it is eminently satisfactory to have such confirmatory evidence. 

Such an elevation of the Alpine region as that determined 

by Professor Issel, namely, some 3,000 feet as a minimum, 

diuHing the Post-Pliocene or Glacial period, would go a long 

way to account for the great accumulation of snow, and the 

extension of the glaciers beyond their present limits, which 

we know to have taken place at that epoch. But the 

elevation has been doubtless even greater, as inferred from 

the depth to which the sub-oceanic valleys have been traced, 

along the western European coast, as well as in those of the 

Ebro and Rhone above described. The soundings made by 

the oflScers of the "Washington" may not have extended 

far enough out to sea to permit Professor Issel to trace the 

river valleys further than the 900-metre contour, but the 

valleys themselves probably descend to greater depths, 

involving conditions of greater elevation, and subsequent 

depression. 

General Conclusions — Long duration of the Post-Pliocene 
Period. — From the above statements it will be apparent that 
the phenomena of terrestrial elevation, resulting in the 
formation of submarine valleys, and of subsequent depres- 
sion, resulting in their submergence, which have oeen 
demonstrated in the case of Western Europe and the British 
Isles, are fully borne out by the soundings off the coast of 
Africa and within the Mediterranean. They are all in 
harmony, and point to an elevation of the lands bordering 
the Atlantic to the extent of about 7,000 to 8,000 feet, and 
Hubeequent depression during a period geologically ** Recent " 
or " Post-Tertiary." Professor Issel's determination of the age 
of these great movements, based on geological grounai9, 
coincides with my own, drawn from other sources. And in 
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oi'der to give time for the natural (or physical) operations 
involved, namely, the erosion of wide and deep valleys, the 
Bcnlpturing of extensive lines of coast rising several thousands 
of feet above their base, and the levelling down of a con- 
tinental platform sometimes one hundred miles broad, from 
which the existing continents and islands spring — all these 
operations necessarily involve a lapse of time of long 
extended duration ; — much longer than that which many of 
us were disposed to grant to the period succeeding the 
Pliocene.* Such a prolonged period, however, gives time 
for the great extension of glacial conditions which necessarily 
accompanied the elevation of the land, together with the 
subsequentsubmergence which characterised the Inter-Glacial 
epoch — during which portions of the British Isles were sub- 
merged to the extent of 1,200 feet, and the ultimate emer- 
gence which resulted in bringing about (approximately) the 
existing distribution of land and sea. Movement is still 
going on, but apparently on a less stupendous scale than in 
Post-Tertiary times. But to this subject I may probably 
return on a future occasion. 



The Chairman (Rev. Canon Girdlestone, M.A.). — I am sure all 
will be G^lad to pass a vote of thanks to the able author cf this 
paper. (Cheers.) I will now ask the Honorary Secretary to- 
read some correspondence which has been received. 

Captain F. Petrie, F.G.S. — The first letter is from Professor 
T. Rapert Jones, F.R.S. He says : — 

This is a well considered and highly cymmendable continuation 
of Professor E. HulVs former conclusions as to the extent and 
character of the submarine extensions of the rivers, from the 
western coast of Europe, across the continental plateau and ancient 
coast lino into the abyssal region. The work is now carefully 
continued along the west coast of Africa and within the Medi- 
terranean area, partly by the application of the soundings given 
in the Admiralty charts ; partly by the hydrographic map,. 



"^ Professor J. W. Spencer, in a recent letter to the author, has suggested 
this view of a prolonged period in Post-Tertiary times. 
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coDstructed by Mr. Stallibrass, Telegraphic Engineer, especially 
for the months of the Grand Bassam, the Niger, and the Conga 
rivers ; and farther with the special help of Professor A. Issera 
researches on the submerged valleys of Lignria in the Bay of 
Genoa. These Alpine valleys having eroded Tertiary strata of the 
late Pliocene stage, the elevation of their water-shed mnst have 
been of Post-Pliocene date, and intimately associated with the 
great Ice age ; and this is in accordance with already accepted 
theoi-ies. The subsequent erosions making terraces, cliffs, and 
canons, mnst represent enormous lapses of time ; and these pro- 
tracted periods were followed, by the great submergence, probably 
quite slowly accomplished, accompanied with the gradual formation 
of ancient cliffs, and terraces, and the present existing coasts. 
These last also exhibit evidences of subsequent vertical oscillation,, 
sometimes on a grand scale. 

Cavaliere Jervis, F.G.S., Turin, writes : — 

We are led to infer from Professor Hull's investigations that 
the duration of the Post-Pliocene period, required in order to 
produce upheaval on the grandest scale over such a considerable- 
area, must have ushered in the Glacial period in quite as gentle a 
manner as that in which contemporaneous geological movementa 
take place. Both the number and relative state of preservation 
of submarine river valleys, and the oceanic platforms would 
likewise confirm the 8ia)i]ar character of the subsequent 
depression, by which the glacial zone was gradually reduced to 
its present limit. Further, such marked features of the submarine- 
valleys of existing rivers, conclusively show that their still 
emerged courses mnst have been already sculptured much as at 
present. Thus, the physical features of mountains and valleya 
at the present day (where not passing throngh still newer 
strata), are but the continuation — ^the finishing toncb, as it were — 
of what already existed in later geological times, no intermediate 
break having occurred. Boman structures, built eighteen 
centuries ago, are common in towns situated in Alpine valleys^ 
surrounded on either side by monntains many thousand feet high,, 
in striking contrast to which the rivers now fiow at a level of from 
30 to 40 feet lower down, nor did the ancients build at the level of 
the river. 

Thus, coming down to our own times, I am of opinion that 
more ample data are requii*ed in order to establish generalizations 
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regarding the participation of the Apennines in the latest sub- 
in ergence which took place, unless they were subjected to a sub- 
sequent emersion, basing my argament upon the great geological 
difiFerences between them and the Alps with the two N.W.-S.E. 
chains of mountains to their south. Professor Sacco allndep to 
Pliocene clay rising to the height of 500 metres (1,640 feet), at 
Pianfci (Cuneo). Strata of the same age, abounding with marine 
mollusca, largely of species still living in the Mediterranean, 
are among the commonest along the lower skirts of the Apennines, 
from one extremity to the other, often overlaid to considerable 
elevations by Pleistocene clays, sands, etc. Baldacci found 
Pliocene strata in Sicily at the height of nearly 1,000 metres 
(3,200 feet). On the southern slope of the Western Alps, Pliocene 
strata are by no means common, and these towards their base, an 
apparent indication that subsidence occurred differently in the 
Apennines to what it did in the Alps.* 

If this view be correct it may be inquired whether certain 
fractures may not have resulted from the greater subsidence of 
the Alps in which the Apennines participated to a far lesser 
extent. At their base, approximately parallel to their axis we 
find intrusive rocks of various periods, such as granite at Cavour 
and Traversella (Turin) ; syenite at Quittengo, and granite at 
Biella, Pella, and Baveno (Novara), basalt (Vicenza) ; trachyte in 
the Euganean hills (Padua). It is a question which remains to 
be investigated. 

[The Rev. Professor Blake, F.G.S., took part in the discussion, 
and expressed the view that the sides of the submarine channels 
consisted of mud brought down by the rivers and deposited on 
either hand of the current.] 

Mr. Henry Benest. — It has afforded me much pleasure to be 
present this afternoon, as the subject of Professor Hull's paper 
is one in which I take more than a passing interest. Last year 
I was favoured by the Secretary of the Oeographical Society with 
an invitation to an afternoon lecture by Professor Hull, and found 
that his views coincided in some respects with those that I 
entertain myself, and, in fact, I had a paper before the Geographical 
Society at that time, which subsequently appeared in the Journal ; 
from observations of tbe sea bottom, which have come within my 

 There are none. It was the period of " the great elevation."— E. H. 
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own experience while fishing np and repairing broken telegraph 
cables. Cable repairing, requiring as it does close and careful 
snrvej, necessitates sonnding at distances of perhaps half a mile 
apart, whereas in ordinary deep sea surveys for cable laying 
purposes sounding at distances of 10 to 12 miles apart have been 
considered sufficient. This close examination of the bottom by 
sounding enables us afterwards to draw contour lines that map 
out the configuration of the ground upon which the cable lies, 
and this has been our practice for the past 20 years. Sometimes 
we find it to be variable and uneven. This survey forms a very 
interesting study in itself, apart from the exigencies of cable 
operations, and one is loth to confine it to the area of the work 
in hand. 1 have wondered that the owners of sticam pleasure 
yachts have not emulated the example of the Prince of Monaco, 
Mr. Coats, and a few others, and have taken up this subject as a 
pleasant and interesting field of research, the outfit required being 
light, simple, and comparatively inexpensive. The soundings 
taken over the Bottomless Pit by the Silvertown Company's 
telegraphic steamer Bree in 1886, and to which Professor Hull 
refers, were under the supervision of Mr. J. Y. Buchanan. The 
latest corrections show the width of this gully at a mile and a 
half from the shore to be less than one mile, with a depth of 
170 fathoms. At about 7 miles from shore, the width is 2 miles, 
with a depth of 327 fathoms. At aboot 9 miles off, it widens to 
nearly 5 miles with a depth of 452 fathoms. The slopes of the 
sides averaged in some parts 2,000 feet per mile. During cable 
repaira in other localities more or less similar features to these 
have been met with, notably in vicinity of Cape St. Vincent and 
of the supposed sub river outlet of River Parvinas, North Peru ; 
but 1 think the most remarkable instance that 1 know of, and one 
outside cable work, is the depression called on the Admiralty 
charts, '* the Swatch of no ground " off the mouth of the Ganges. 
This gully formation is from 6 to 1 2 miles wide, with a maximum 
depth of close on 600 fathoms, with 75 and 80 fathoms to each 
side. From the fact of these sabmarine gullies existing, I am 
inclined to the belief that in some instances they are evidence, 
not only of possible ancient river courses, but of probable present 
outlets for freshwater escapes beneath sea level. 

Commander Hk4TH, B.N. — The formation of the deltas of rivers 
is pretty well known to us, and they are formed at all rivers by the 

M 
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silt there running down ; bnt one effect of the constant running 
down is that the silt is deposited almost immediately, and in no 
case, that I am aware of, can you find outside the bar of the 
river, outside the deepest of the rivers, any trace of the river 
channel beyond the sea. You get at once into the normal depths 
of the sea bottom. As to the question of no deposit being found 
at the mouths of ancient rivers in abyssal depths, may not it be 
accounted for by the want of the alluvial soil which is in existence 
now and which is now brought down in large quantities ? But was 
there at this time, any quantity of alluvial soil which if brought 
down would form those deposits and terraces at the mouth of a 
river ? 

The Chairman. — As time is advancing, I will ask Professor 
Hull to reply to the points that have been brought forward. 

Professor Hull, F.R.S. — I am very pleased that Mr. Beuest, who 
is familiar with this subject, is present this evening. What he 
said about the Ganges is very interesting, and it strikes me, if 
we had the necessary soundings made, some very important 
results would arise as regards the former extension of the great 
Indian Peninsula — that we should find it was vastly greater than 
now if those river valleys could be restored to their original 
positions. I am also glad to have heard Captain Heath's observa- 
tions. As regards the spreading of the sediment at the mouth 
of the river we have exactly what Professor Blake referred to ; 
the old river channel of the Congo no doubt extended far up into 
the land and is now filled with silt, and that sediment runs out to 
this point in the ocean,* and has filled up the original valley. 

Professor Orchard. — Might I ask whether you refer all these 
submerged tracts to one source ? Do you suppose that they all 
occurred in or about the same epoch in geological history P 

Professor Hull, F.R.S. — Yes. I would remind you that these 
sub-oceanic channels are not peculiar to the eastern side of the 
Atlantic, but that they have been recognised on the western 
side as well. Professor Spencer and others, — have recognised 
them along the coast of America. So that the whole region 
of the Atlantic underwent some great physical change. 

The Meeting was then adjourned. 



* Indicated by the 228 and 242 fathom soundings. — See Map. 
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COMMUNICATION RECBIVBD. 

Professor J. Logan Loblet, F.G.S., writes : — 
All geologists ought to bo grateful to Professor Hull for con- 
tinuing his investigations of the ocean floor along the eastern side 
of the Atlantic. The results of these investigations are geo- 
g^phicallj highly interesting, but geologically they are more 
than interesting, they are exceedingly valuable. 

Apart from the submarine ravines revealed, the continuation of 
the continental platform from Iceland in the north, to the south of 
the equator, is a most important fact, from which only one con- 
clusion can be drawn — that there has been a general subsidence of 
the western parts of Europe and Africa from a former higher 
level. The suggestion that this great terrace, at the summit of a 
fiteep ascent of thousands of feet, and, with the exception of far 
separated indentations, continuous for thousands of miles, has 
been formed by the deposition of material at each side of the 
mouths of existing rivers that have brought it from the interior 
lands, is altogether untenable, for it will not for a moment bear 
examination. 

If this be BO, the formation of the depressions crossing the 
terrace has obviously been by subaerial water erosion, and the 
position of these depressions with respect to present river valleys 
undoubtedly points to the former continuation seawards of these 
vallejs and their excavating rivers. 

The great depth of the submarine ravines, however, if the whole 
has been doe to subaerial erosion, requires such a great eleva- 
tion of enormous areas of land in late geological times, that some 
hesitate to accept this conclusion. But other evidences of great 
changes of level in Post Tertiary times, the consideration that 
5,000 feet is but the ^^jV? P&^^ ^^ ^^^ diameter of the globe, and 
that such an elevation affords the most simple explanation of the 
cause of the Glacial epoch, ought to lessen the disinclination to 
accept conclusions which have been drawn by Professor Spencer, 
Mr. Warren XJpham, and Professor Hull, from the phenomena of 
the Atlantic floor both in its western and its eastern margins. 

One apparent inconsistency is the greatness of the submarine 
ravine attributed to the lesser River Adour and the smallness of 
that attributed to the greater River Oironde. This, it seems to 
me, admits of a complete explanation, as I endeavoured to show to 

K 2 
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the Institute in a recent paper ; for, witH elevated and consequent 
glacial conditions as well as daring the subsequent snbsideDce, 
there would be converging on the ocean shore opposite to where 
ifl now the bight of the Bay of Biscay, vastly greater ei*osire power 
than at any place further north. 

Evidences of the upheaval of the whole of the Iberian peninsula, 
and not merely of its western side, are not wanting. Professor 
Hull gives some facts as to the sea bottom of the Mediterranean 
opposite the mouth of the River Ebro. It seems to me, however, that 
the Ebro Channel, before the subsidence and the formation of the 
present delta, took a southerly direction. There is a very decided 
indentation of the continental platform, having a northerly 
direction from nearly opposite Valencia, and extending northwards 
between the Golumbrates Isles and the coast at Castellon. It 
points directly to the Ebro at Tortosa before the delta is reached 
by that river. The present mouth of the Ebro at the Cabo de 
Tortosa I regard as having a quite different direction and being 
consequent on the formation of the delta of which the Cabo de 
Tortosa is the most eastern point. Opposite to the delta of the 
Ebro the sea bottom descends from 200 metres depth to 1,000 metres 
in a distance of 10 kilometi*es, but this is at a distance of from 90 
to 100 kilometres from the old coast line on the landward side of 
the delta. 

An explanation of the glacial conditions that undoubtedly 
prevailed over vast areas of the northern hemisphere during 
Pleistocene times, must be regarded as a most important geological 
result, and believing that continental elevation will afford this 
explanation, and that the investigations of Professor Spencer and 
Professor Hull furnish cogent evidence of such elevation, I think 
they deserve the hearty thanks of all geologists. 



ORDINARY MEETING; 



Professor E. Hull, F.R.S., in the Chair. 

The Minutes of the last Meeting were read and confirmed. The 
following paper was then read ; — 



THE HUMAN COLOUR SENSE, AND ITS A(% 
CORDANCE WITH THAT OF SOUND, AS 
BEARING ON THE ''ANALOGY OF SOUND 
AND colour:' Bv Dr. John D. Maodonald, 
I.H.R.N.. F.R.S. 

IN dealing with the sense of colour it is usual for writers 
to affirm that " colour is in fact an internal (subjective) 
sensation," and has no external and objective existence, 
but surely this can only be true in part. Now that we are 
able to obtain colour as well as outline h'ght and shade in 
photography, objective conditions must be present in all. 
The word subjective is only applicable where colour vibra- 
tions are induced in the nerve terminals independently 
of any con-espondine objective vibrations impinging on the 
retina. We are still confronted by the '* ultimate fad '\ that 
a certain wave length will induce m us the sensation of Red 
and not Blue, and vice versa, while the intermediate wave 
length will induce Yellow and nothing else. We may use 
the word subjective in this connection, but it gives us no 
further insight into the true cause of a specific colour sense. 



 Monday, 1st February, 1897. 
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Nor does the following gratuitous supposition do anything' 
more than send the inquirer farther, which is the usual effect 
of all attempts to clear up ultimate facts. A Trichromic 
Colour Sense seems to have sprung out of the doctrine of 
three primary or fundamental colours, though a tripartite 
constitution of hght is untenable on scientific gi'ounds. As 
set forth by Professor Church, ''Young's theory of colour 
perception amounts essentially to this, that in each mmute 
elementary part of the retina of the eye there is at least one 
set of three different nerve fibrils (whether 'cones' or 
* rods '), each of the three fibrils of a set being especially 
adapted for the production of its specific colour sensation, yet 
in a less degree of the two others. Thus, the receptive 
structure of tne retina as a whole may be said to consist of 
an immense number of nerve fibrils of three orders, what we 
may call red fibrils being particularly acted upon by such 
long hght waves as those in the red, but being also stimu- 
lated in a minor degree by the shorter waves m the gi'een^ 
and still less by those in the blue. The green fibrils will 
respond most actively to green waves and in some measure 
also to red and to blue waves; while the blue fibrils will be 
most excited by blue waves, though not uninfluenced by 
green and even by red waves. It follows that when all 
three kinds of nerve fibrils are equally and simultaneously 
affected, the complex sensation of white is alone produced/' 
In the above statement as far as Yoimg was concerned 
Violet should be substituted for Blue. In his selection he 
obviously laid stress on the question of refrangibility, which 
is least in Red, most in Violet, and intermediate in Green ; 
but if the octave Red (760) were visible, Blue (570) would 
undoubtedly be in the mean of refrangibility, and this would 
be in keeping with the musical analogy, the 5th G, hold- 
ing an intermediate position between the 1st C (380) and 
its 8th or octave C (760). But to return to the argument. 
If the nerve terminals are accredited to be the recipients of 
the three so-called primary colours, though in different 
degrees, one having the predominance to aid the trichro- 
matic theory, it would be just as reasonable to suppose that 
each of those nerve terminals were equally susceptible of 
the impact, not even of all the three primary colour waves, 
but also those of the intervening hues. This would do 
away with the necessity for the co-operation of two or more 
nerve elements in the perception or every ordinary mixture 
of colours, a complex physiological concfition which would 
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infallibly give rise to minute interruption in any simple wash 
of colour, m which nothing of the kind is perceptible to the 
normal eye, no matter what the hue or tint may be. 

Helmholtz's independent theory is practically the same as 
that of Young, but he has simply carried inventive liistology 
one step further, and thus given additional force to the 
foregoing argument and the legitimate deduction diawn 
from it. As to the support which certain forms of colour 
blindness are supposed to yield to this theory, the matter 
will not bear close investigation, and certain other con- 
siderations may be adduced to meet any apparent difficulty 
in the case. We are thus brought bacik to the simple but 
sound exposition of the physiology of the colour sense given 
by Newton himself, and have gamed nothing by setting it 
aside. He held that all the nerve filaments of the retina 
were equally sensitive to the different prismatic hues whose 
specific vibrations were thus in effect conveyed to the 
centre of perception. Dr. Rutherford, F.R.S., in his excellent 
address delivered before the British Association in Edin- 
burgh, 1892^ contends very- naturally that " we should refer 
our different colour sensations to differences in the nerve 
vibrations transmitted from the optic terminals rather than 
to specifically different activities of cells in the vision centre." 

In reference to the pseudo-anatomical refinement of the 
Young - Helmholtz theory, Dr. Rutherford or any other 
anatomist must fail to see a tripartite constitution in 
the retina which such a view would necessitate. "There 
are indeed," he remarks, " two anatomical elements, namely, 
the rods and the cones so called, that would require special 
notice. The rods are very much more numerous than the 
cones, and though both are found in the general field of the 
retina, the cones alone occur in the yellow centre where the 
visual sensitiveness is most perfect. Here then we perceive 
that the colour sense is not impaired by the absence of the 
rods." But to retm-n to a subject already referred to, 
though the cones are necessarily very small they would 
appear to be a sufficient distance apart, with numerous 
intervening rods in suiTounding zones to render it improbable, 
if all the colour sense be attributed to them, that a con- 
tinuous wash of any colour could be perceived witiiout 
minute speckling or a finely broken ground, but as we know 
that no such obstruction occurs normally, we can scarcely 
withhold colour perception from the rods. Further, as 
Professor Rutherford remarks, " the image of a coloured star, 
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small enough to fall on only one cone, can be seen of a 
fixed and definite colour that does not alter when the 
position of the eye is changed and the image shifted from 
one to another on the yellow spot." That fact alone seems 
to him sufficient to show the necessity for supposing that 
each cone is capable of stimulation by all visible undulations 
of light, and transmitting such nerve vibrations as are 
capable of inducing all the colour sensations. Moreover, 
wlien the image of a coloured star is made to fall on parts of 
the retina peripheral to the yellow spot, its colour does not 
disappear and reappear when the eye is moved as would 
inevitably be the case if the rods were not terminals 
concerned as well as the cones in colom* sense. It is indeed 
obvious that if the colour of the star were made to pass 
through all the hues of the iris, the facts would be 
practically the same. There is, therefore, no standing room 
nere for the Young-Helmholtz theory, while the Newtonian 
view is in touch with everv part of the argument. 

Though we are not at all prepared to say that the number 
seven does not reign in the vibrations of taste and smell in 
keeping with the properties of their appropriate stimuli,* 
no one litis ever thought it necessary to invent special nerve 
terminals for the perception of the leading notes of the 
musical scale, or for particular tastes and odours, which are 
far more diverse and iodescribable than colours and sounds. 

Further, as to the perception of white and grey in the 
absence of all objective colour, it is hard to accept the 
gratuitous and complex doctrine that it requires the bal- 
anced stimulation of all three coloured terminals for red, 
green, and violet, to effect this. Of course the principle 
would be the same if red, yellow, and blue, or any other 
colours were selected as primitives. It is rather curious to 
notice how scientists diff*er in their choice of such colours, 
while each suggestion is supposed to be satisfactoi-ily set 
forth by its propounder. Thus 1. — Newton and Brewster 
adopted red^ yellow, and hluc ; 2. Young and Helmholtz, red^ 
green, and violet \ 3. Maxwell, red, green, and blue', 4. Hering, 
red, yelloio, green, and blue; 5. Rosenstiehl, orange, yellow, 
green, and blue ; and 6. Roechlin takes yellow and blite, while 
a third principle is supposed to be present, but always 



* Messrs. Fiesse and Liibin distinguish tlieir perfumes by musical 
notes, and tho former gentJeman informed the writer that he is quite 
flatistied that ail the senses are allied, by analogy. 
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associated with yellow or blue to form the reds and the 
violets (probably a kind of red ?). From this also it will be 
seen that every colour in the scale has been made to take its 
part as a primitive by special authority, thus : — 

1. Red is taken by Newton and Brewster. 



2. Orange 

3. Yellow 
Yellow Green 

4. Green 

5. Blue 

6. Indigo 

7. Violet 



>» 



>i 



j» 



5» 



5» 



»> 



)> 



Rosenstiehl. 

Newton and Brewster. 

Kosenstiehl. 

Young and Helmholtz. 

Newton and Brewster. 

Often confounded with blue 

and violet. 
Young and Helmholtz. 

Physically speaking, there would appear to be ground 
enough for any unbiased person to form the conclusion that 
no one colour in the rainbow can be more primitive than 
another, or a bit more than any one sound can be, taken in 
the abstract. Independentlv of relative refrangibiUty, and 
taking the analogy of sound into consideration, the relative 
position of the colours in the scale woidd naturally determine 
their relative importance. This will be apparent in the fol- 
lowing tables, corresponding ratios in the vibrations pro- 
ducing definite pitch in sound and definite hue in light. 

Table I. 
The Symmetrical Scale op Colour. 
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Table II. — The Symmetrical Scale op Sound. 

{Tlie Contra Octave.) 




N.B. — ^The note numbers here express the frequency per 
second, but in both tables the intervening and arc numbers 
are increments^ which demonstrate the symmetry more pal- 
pably than if the frequency numbers alone were supplied. 

On comparing the two foregoing tables it will be seen 
that the 1st, 3rd> and 5th C, E, and G in the musical gamut 
correspond with red, yellow, and blue in the scale of colour, 
and that the colour (blue) and the note G hold the central 
position in their respective scales. Moreover, it is all- 
important to notice that the '* intervening increments " are 
disposed in the most perfect symmetry on either side of the 
centre in both cases. 

It is rather a good thing that the musician and the painter 
have not so much to deal with thunder and lightning or 
acoustic and optical experiment as with the well-tempered 
musical and colorific scales. Two important laws or tenets 
have been brought to bear in the construction of the fore- 
going tables, namely, 1st, that the undulatory theory is appli" 
cable to both light and sound, and 2ndly, that the musical ratios 
appertain also to colour, though comparatively low numbers 
in one case have to be compared with billions in the other. 

Angstrom's tables of the wave lengths and frequencies of 
the undulations of colour, which are now taken as the 
standard, were consulted and applied in Table I with no 
difficulty whatever. Herschers calculations gave some 
little hope of success, but they were found to be a little too 
narrow. Thus, the chief difficulty in founding the analogy 
of sound and colour on a truly scientific basis would appear 
to be swept away ; so that we have now only to apply the 
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laws of musical harmony to painting, with no reservation 
whatever, only observing that juxtaposition is to colour what 
synchronous co-operation is to sound. The visual faculty 
deals with space and the auditory with time; but this simple 
physiological fact can scarcely be taken into accoimt by 
those experimentalists who mix rays of colour in the hope 
of obtaining a harmonious combination, and further, if they 
don't succeed good names may go to swell the list of the 
opponents of the ** analogy of sound and colour'' Moreover, 
they don't appear to be aware that they are only dealing 
with ^^ over hues,'' as physical mixture would seem to be 
impossible, except in the case of pigments. Thus great 
stress is laid on the fact that green cannot be produced 
by the mixture of yellow and blue light, but tne cause 
of this is not far to seek. In the first place the mean of 
the two sets of vibrations would be a blue green (F#) and 
not pure spectral green (FIH), and 2ndly, the sum of the 
two would be theoretically the octavo of the same green, 
and consequently overreach the limit of colour vision. In 
the prism itself the formation of green is always coincident 
with the overlapping of the yellow and blue bands, though 
it is assumed that the fact admits of some other explanation. 

In all the experimental mixtures of coloured light hitherto 
carried out, no reference has been made to the analogy ot 
** overhues " in colour to '* overtones " in sound, and the 
result has been the reception of green and violet as 
primitives so called to the exclusion of yellow and blue,, 
and so lend support to the '* Young- Helmholtz theory." 

Whatever progress had been made in the study of music 
uj) to the days of Pythagoras it is clear that he made good 
use of the monoehord, and handed it down to us as the 
only test of musical perfection, so that the validity of the 
deductions drawn from any other means must still be 
submitted to tbe same teet, which is satisfactorily applied in 
Table II. We talk familiarly of the scale of colour as being 
composed of red, orange, yellow, green, blue, indigo and 
violet, but as in the iris there are numerous grades of hue in 
all the colours, and the human colour sense is not always to 
be depended upon, without the application of the musical 
ratios it would be quite impossible to furnish so perfect a 
scale of colom* as that given in Table I. 

As might be expected whenever the analogy of sound and 
colour is ignored, all reference to tones and semitones of 
colour must be indefinite and uncertain. Thus red spoken 
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of might have a mixtui'e of orange in it, and yellow the 
fiam3, or it may be too much on the green side, while blue, 
indigo, and violet with their intermediate semitones or 
semihues are often so indefinitely alluded to as to preclude 
that precision which is a sine qua non in the statement of 
expenmental results. The annexed table is intended to 
supply a reliable scale and nomenclature of the semitones 
of colour in reiation to the chromatic scale of music. 

Table III. 



Ohi*oniatic scale of colour. 


— 


Chromatic scale of sound. 




Billions. 


Vibrations per second. 


1 Red 


380 


1 C 


33 


— Orange Red 


403-76 


-C| 


35-0625 


2 Orange 


427-50 


2 D 


37-1250 


— Orange Yellow 


451-25 


-^ 


39-1875 


3 Yellow 


475*00 


3 E 


41-2500 


4 Green 


506-70 


4 F 


44-0000 


— Blue Green 


522-50 


-n 


45-3750 


5 Blue 


57000 


5 G 


49-5000 


— Indigo Blue 


617-50 


-G| 


53-6250 


6 Indigo 


633-30 


6 A 


65-0000 


— Indigo Violet 


665-00 


-H 


67-7600 


7 Violet 


712-50 


7 B 


61-8750 


8 RedSve 


760-00 


8 C 8ve 


.66-0000 



N.B. — The numbers to the left of each column indicate the Diatonic 
Scale of sound and colour respectively. 

Unless some intrinsic defect can be shown to exist in the 
frequencies of the notes and colours given in the foregoing 
table as well as the inapphcability of the undulatory theory 
to the case, it would be difficult for any opponent to evade 
the ti-uth of the analogy of sound and colour. On the 
other hand if these matters are admitted to be intrinsically 
con-ect, notwithstanding the temporary opposition which is 
fiure to present itself, the well-founded laws of musical 
harmony will be applied to painting, the art will be con- 
verted into a science, and the principles of the analogy will 
be taught at the Royal Academy in time to come. 
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Discussion. 

At the reqnest of the Chairman, the aathor added some verhal 
explanations of his diagrams, and a hearty vote of thanks was 
accorded to him. 

Mr. D. Howard, D.L., etc. — I do not know whether the learned 
aathor of this paper has considered the relation of this theory 
(which I confess is extremely interesting, and one which commends 
itself very much to my mind) to the question of colonr-blindness, 
which is one of the oddest phenomena that we have experience 
of. Of course, the limitation of one*s ear to sound is pretty 
familiar to many people. I do not know whether you have 
noticed how many people are stone-deaf to a bat. I am, for 
instance, but I think, on the other hand, I can hear a 50-foot 
organ-pipe better than most people. A colour-blind person may 
be utterly unable to see these two colours, and may be able to see 
these two colours [pointing on the diagram]. What condition of 
the nerves one can imagine to explain that is certainly difficult to 
make out. Even with the idea of three nerves in each of the 
cones, or filaments, whichever it may be, according to one's 
imagination, it is very difficult to see how yon get two out of 
four colours] missing, and the other two perfect. It so happens 
that I have known a good deal about colour-blindness since I was 
a small boy. A school-fellow of mine, now my brother-in-law, 
was absolutely colour-blind in red and green ; therefore my boyish 
mind was taken up a good deal with it. A colour-blind woman is 
one of the rarest things possible, but here yon have, undoubtedly, 
relations of vibrations with colour, though the cause is difficult 
to discover. 

Mr. HuLHE, F.B.C.S. — Has Dr. Macdonald, in his experience, 
found out what is the deficiency in colour in colour-blindness ? 

Dr. Macdonald. — A normal deficiency occurs in the retina, 
beyond a certain cone, that limit being confined to blue and yellow. 
Outside a certain cone there are certain properties in the retina 
itself which vary in perceptive power. 

Mr. HuLME. — It has fallen to my experience, as a surgeon to 
the Marine Society, to examine boys, and I have never found (out 
of the three colours on a table, red, violet, and green) a boy 
refuse violet, and very rarely red. It is invariably the green. 
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So in matching colours I will say, *' What are those three colours P " 
(red, violet, and green). Perhaps ninetj-nine out of one hundred 
will distinguish them, and the hundredth will go up and see the 
red and violet, and will go up to the green and not know what to 
make of it. Then I will give him mj skeins of silk, and saj, 
*^ Match those," and probablj he will put the red on the green. 

Dr. Macdonald. — I remember in the case of my brother, when, 
as boys, we used to make paper soldiers and paint them, he would 
paint a soldier's coat with emerald green with the same 
satisfaction that he would vermilion. 

Mr. HuLME. — What is the percentage of colour-blind boys or 

men? 

Dr. Macdonald. — It is seriously stated, but it is remarkable, 

that ladies are more highly gifted than men in this respect. 

There is a matter of great importance connected with this, and 

that is the subject of signals. As to violet, if you extend it to 

blue, the blue is more constantly present than green— consequently, 

if sigfnals were red and blue inst-ead of red and green, there would 

be much less likelihood of confounding them. 

[Dr. Macdonald here further explained his diagrams.] 

Mr. Walter H. Thelwall, M.Inst.C.B. — ^I think it may be as 

well to mention, though no doubt it is known to many, that 

these vibrations are, of course, only theoretical. The actual 

vibrations of the sounds we hear are not these vibrations, because 

all music is planned on what is called a tempered scale, and it is 

these sounds we hear in listening to music. The notes of the 

diatonic scale, C, D, E, F, are almost always used by mathematicians 

in dealing with matters of music, and they form, to a great extent, 

the basis of the theoretical laws of harmony; but those int«er- 

mediate notes, D sharp and F sharp, and so on, have no existence 

at all. They are neither tempered sounds, nor are they the 

sounds required by theoretical harmony. I do not know whether 

this has relation to the question of sound and colour, but that 

really is the case, and the ratio of one musical note does not 

continue below — it is always a twelfth, or 1*05946, I am not quite 

certain of the figure, and I do not know whether that fact has a 

bearing at all upon it ; but if this table is going out frs a table of 

sound used in music, I think it well that the coiTection should be 

made, particularly as the author speaks of the improper tuning 

of the organ. That is just one of the points that theoretical^ 
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mathematical, and practical magicians cannot agree npon. If we 
were to go bj what mathematicians tell ns we should have, in 
organs, about fifty notes to every octave, which would be 
practically impossible, and which no masician requires, and the 
fact whether music would be possible under such conditions is an 
open question, but the tempered scale throughout music is, as I 
have said. 

One point in regard to discord. Musicians have got a way of 
talking of concord and discord, the idea, apparently, being that 
discord is something unpleasant to the ear ; but that is not so at 
all. The most disagreeable sound you can have in music is a 
perfect fifth by itself, and that is what all technical musicians call 
a concord ; but I think when there is a discordant sound the ear 
requires some particular note to follow, or one of a particular 
series of notes. 

Dr. Macdonald. — ^No doubt the question of temperament you 
have taken up is very important and one of some difficulty, so as 
to admit of modulation. A scale such as I have given here is 
limited to C, and you cannot apply it in any other key with the 
vibrations this way ^explaining on the diagram], bat you may take 
an equal temperament, or some principle which enables you to 
give a semi-tone at equal distances apart. It is rather difficult in 
some instances, for you would require an infinite number of key- 
boards, or pipes, or notes, as the case may be. 

Mr. Thblwall. — ^I only thought it important to distinguish 
between the theoretical scale and the sounds that we hear. 

The Rev. A. K. Chbrbill, M.A. — I should like to ask one or 
two questions about this table. If you divide two scales propor- 
tionally they would be proportional when you divide them ; but I 
do not quite understand how you select this so-called scale. I 
suppose the musician selects the notes by ear. You cannot draw 
a fine line and say, '* This is red and this is orange." 

Dr. Macdonald. — ^Yes ; you take the musical ratio and you do it 
at once. 

The Rev. A. K. Cheurill. — ^Exactly ; if you take the musical 
ratio. Bat if you take the musical ratio of coarse that corresponds. 
I do not quite see where the point comes in there. I do not see 
where the visual point, with regard to the light, comes in. 

Dr. Macdonald. — In regard to the monochord, whatever scale is 
adopted that will be found to be the test of the monochord. The 
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division of tbe string is fonnd in this diagram, and the number is 
determined exactly by the string of the monochord — for instance 
if the whole string sounds C, yon get off ^th, and f ths g^ on D, 
and you divide their parts according to the ratio given in this first 
series, -§^, •{-, i, and so on, and divided into three parts yon get three 
G's, one part G, and two parts O, and the whole three sounded 
together give you the note of the string itself. The same law 
applies to these colours. If you have a certain number of 
pigments here you would have double the number of vibrations 
[^explaining the diagram.'} 

Professor Orchard. — One of the most important parts of the 
paper is at the commencement, viz., that colour is, in fact, not 
merely subjective but also objective. 

The phenomenon of colour-blindness, to which allusion has been 
so interestingly made, and also those other phenomena, colour 
sensations, when the eyes are closed to external objects, abund- 
antly prove that there is a subjective aspect of coloor, and we 
should, indeed, on other g^rounds, be led to that conclusion. It is 
very important, to my mind, to remember the two sides of the 
shield — that it is not merely objective on this colour (though it is 
objective), but that it is also subjective ; but it is only when those 
two are on this colour that you call it unison and we get the 
sensation of colour. 

It is rather surprising that Dr. Rutherford, on page 3 of the 
paper, should have reasoned in tbe fashion he did in regard to the 
cones and rods : *'The cones alone occur in the yellow centre, where 
the visual sensitiveness is most perfect. Here, then, we perceive 
that the colour sense is not impaired by the absence of the rods." 
That is, indeed, a very curious conclusion to adduce from that 
premiss. I think it is clearly shown that the rods also play their 
part in connection with colour sensations. 

We have to thank Dr. Macdonald for a most concise presenta- 
tion of a most fascinating subject, and as one reads the concluding 
sentence one may endorse the hope and expectation that the art 
may become a science and be taught at the Royal Academy in the 
future. 

Dr. BiDDLE. — One does not like appearing as a critic of such an 
admirable paper as this, but I feel that exception ought to bo 
taken to one or two passages at the beginning of it. The author 
objects to our affirming that ** colour is in fact an internal 
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(subjective) sensation/* and nays that "the T?ord subjective is 
only applicable where colonr vibrations are induced in the nerve 
terminals independently of any corresponding objective vibrations 
impinging on the retina." Bat in conceding that colour sensations 
can arise without the presence of an external object to produce 
them, he, in fact, confirms the view of those whom he opposes. 
The colour is not in the object, but in the sabject, being simply 
excited by the object, or, more correctly, by the peculiar vibrations 
of the light which the object reflects to the eye of the observer, 
and the impression of which is conveyed through the optic tract, 
a specially organised instramentality, to the sentient power, 
in which alone the sensation arises. 

The fact that colour can be obtained on a photograph simply 
indicates that the peculiar conditions in any object, which give 
rise to colour sensations, can bo transferred to the chemicals on 
the sensitive plate ; and it is only by bearing this in mind that 
progress in colour-photography will be made. 

In the Appendix to Vol. xlii (1885) of reprints from The 
Educational Times, on page 127, is a part of my paper, Batio 
lUitioniSf which may be considered worth repeating in the present 
connection : — *' The most intimate faculty of the human mind 
(next to that of bare feeling) consists in the detection (however 
imperfect and undefined) of similarities and dissimilarities in the 
various objects of which it takes cognisance. This in its simplest 
form is a matter of impression or perception, which defies further 
analysis. For, though we can perceive the difference between the 
impressions prodaced, for instance, by two colours such as red and 
blue, v/e cannot adequately describe the difference, much less the 
impressions themselves ; and for aught we know, oar impression 
of red may be totally unlike that produced on another person, 
and this withoat any colour-blindness, either on our part or his. 
It matters little, provided we can distinguish red from other 
coloars, as well as our fellows. But it is more than probable that 
the impi*ession prodaced by red is compound. If, therefore, it is 
diflBcnlt to describe the compound impression, how impossible 
must it be to describe the simpler impressions which compose it ! 
It is the same with all elementary impressions : we cannot describe 
them to other persons. But we can distingaish between them 
and we can select and classify objects which produce various 
combinations of them." 

N 
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The Minutes of last Meeting were read and the following Elections 
took place : — 

Mehbsr : — C. R. N. Mackie, Esq., Devonshire. 

Associates : — G. A. Gutch, Esq., C.E., Loudon ; Mrs. S. C. Kemble, 
Wilts. 

The following paper was then read by the author : — 



CREATION OR EVOLUTION. By Walter Kidd, Esq., 

M.D., F.Z.S. 

SEVENTEEN years have passed since a leading reviewf 
gave the place of honour to an able and severe 
attack upon " The Gospel of Evolution " by Dr. Charles 
Elam. The attitude of the evolutionists of 1880 was more 
calculated to alarm their opponents, then represented 
by the majority of educated people, than is the case 
at the present time; and notwithstanding the truly vast 
amount of investigation which has proceeded from the 
evolutionarv school of biologists, accompanied by harangues 
in sufficiently menacing tones, the noise of battle grows fainter 
and might be mistaken for the distant hum of a united 
camp. Indeed a notable illustration of the better feeling 
which prevails took place the year before last, which may well 
be likened to that honourable incident in the great battle of 
Saratoga, when, as the body of the gallant General Eraser, 
in obedience to his dying request, was being carried to its 
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burial within the former British lines, the conqueroi-s turned 
their hostile fire into the minute-^ms of respect for a noble 
foe. It was so, when not only his allies in great numbers, 
but such opponents as Lord Salisbury, Lord Kelvin, Mr. 
Balfour, gathered to do honour to the memory of Professor 
Huxlev, that doughtiest champion of evolution, who had 
actually died with nis severe criticism of Mr. Balfoui* in hand. 

The occasion of the article by Dr. Elam was a striking one. 
Professor Huxley had recently proclaimed at the Royal 
Institution, on the occasion of the " coming of age " of Tlie 
Origin of Species^ that evolution was " no longer an hypo- 
thesis but an historical fact." The vast inhentance ot the 
heir of all the ages of thought seemed to be resting at last 
on sufficiently secure title deeds. It is true that evolution at 
that time did not generally and publicly claim more than 
the origin of all terrestrial life from a few primordial forms : 
the doctrines foreshadowed by Democritus, Empedocles, and 
Lucretius were the possession of the few. More recently this 
theory " rightly conceived," under the improving care of 
its trustees, has felt called upon to annex the universe. 

If the theory of evolution nas become more ambitious and 
has widened its claim over the ten-itory of thought, how comes 
it that of late, except for an occasional dropping fire from 
the citadel of faith from Sir Richard Owen, Mr. Gladstone, Sir 
William Dawson, Dr. Wace, Lord Salisbury or Mr. Balfour, 
directed against some one or other of the divisions of the 
investing host, good-natured indifference, on the whole, 
marks the prevailing attitude of orthodox men of science 
iind men of faith towards this remarkable theory ? 

Further, though it is not denied that the majority of 
biologists accept this theory in some foiin or other, is there 
anything more to be said after seventeen years than what 
Dr. £Iam so well said for that theory, older by some three 
thousand five hundred years than its rival ? 

It may be here acknowledged that the theories of creation 
and evolution, logically pursued, are directly opposed. The 
former stands or falls with the theory of design, the latter 
relies solely upon natural causation, dispensing with super- 
natural intelligence and action. 

The term creation impUes two conceptions, original 
creation of the universe, and so-called " special creation " in 
successive stages, of plants and animals, up to its culmination 
in the creation of man. There are doubtless certain evolu- 
tionists who look upon evolution as afonn of mediate creation, 
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but these are not the leaders of thought with whom the 
behever in creation has to reckon. 

The first question may be to a gi'eat extent answered by 
an illustration. Tho delta of the Mississippi is a vast area 
comprising 12,300 square miles, and the river itself great 
enough to deposit sediment annually to the extent of 
812,500,000,000 pounds. But great as is the delta and 
great as is the potential value of its silt, it is nothing iu 
regard to force when compared to the river, as it flowed within 
its banks. Though this vast amount of detritus leaves ferti- 
lizing alluvium on the neighbouring land to be utilized in 
other days by other men, the river has wandered into a 
thousand dwarfed channels, and in the Gulf of Mexico has 
lost itself for ever. Such a change as that of a river into its 
delta may well describe the present or closely approaching 
position of the theory of evolution, and indicates its weak- 
ness as an attacking force. Some explanation may here bo 
given of the introduction into such questions as those of 
evolution and creation of teims which suggest strife. In the 
popular view, in its earUer days, Darwinism was nothing if 
not combative, however little its great founder was respon- 
sible for this. It was not unnatural, probably necessary, in 
the state of public opinion which then existed, that Huxley 
should employ the imagery of war in his brilliant essays 
against superstition, Hebrew tradition and other '* strangled 
snakes." But this was very much what gave pith and point to 
evolutionary literature. N ow, however, seeing that the theory 
of evolution is still an unproved theory, and that the citadel of 
faith is more full than ever of warriors, Avhose attacks are 
directed rather against the common foe under the aspect of 
heathenism than of evolutionary agnosticism, a dangerous 
slowing of the cnn^ent of the evolutionary river has set iu, 
and no better description of the state of things can be given 
than that of a German writer, "a confused and indefinite 
movement of the mind of the age " — in fact the delta-stage. 

For answer to the firat question more is required than 
illustration and assertion, but the facts which supply this 
will be best derived from the answer which will be offered to 
the second question. Seeing then that the majority of 
biolog-ists accept the evolution hypothesis in some form or 
other, is there more now to be said in favour of the creation 
hypothesis than there w'as in 1880? Progress there has 
been, of a remarkable kind, but that "last infirmity of noble 
mind" has led many out of their depth, and far from the 
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shore of fact, so that time has been on the side of the older 
theory. The fact that the consensus of current biological 
teaching is in favour of evolution hardly needs much proof. 
If Mr. Herbert Spencer can make the compendious claims 
which he did lately in Lord SQlisburi/ on Evolution^ Mr. 
Wallace reminds us, from time to time, of the Method of 
Organic Evolution^ proof of the fact not seeming necessary ; 
Professor Haeckel could make it a strong point in the praises 
of Lang's Comparative zAnatomy^ in his prefatory remarks, 
that " he has always endeavoured to give the phylogenetic 
significance of ontogenetic facts " ; if Professor Huxley 
could say in the Encyclopwdia Britannica that "on the 
evidence of palceontology the evolution of many existing 
fonns of animal life from their predecessors is no longer an 
hypothesis but an historical fact" ; if Romanes could say of 
this theory that " it is held to be virtually a completed 
induction " ; if Professor Karl Pearson, in an attack upon 
Lord Salisbury's Address, recognising " the danger of the 
reaction which is spreading among us," could say that " the 
danger to science .... was in truth small," this 
indicating evolutionary teaching of course, the elegant 
description of the opposing line of thought being " the old 
bigotry " ; if Professor Marsh could say a few years ago that 
" to doubt evolution is to doubt science, and science is only 
another name for truth " ; and if the *' story of Creation " 
can be told by Mr. Clodd with nearly equal authority, 
though hardly the majesty of Genesis, from the opposite 
point of view ; and if the scientific and quasi-scientific press 
18 full of references to it and assumptions that never raise a 
question of its truth — if these things be so, it behoves the 
man of faith to give good reasons from the side of science 
which justify him in still believing those noble words, " In 
the beginning God created the heaven and the eai-th." 

Before proceeding to the special consideration of this 
theory ana itjs imperial claims, it may be remarked that the 
ranks of evolutionists are anything but united, and the 
divergences of view become ever more marked. To take a 
few notable specimeris : Darwin's views on the origin of 
species by natural selection through heredity, great as was 
the revolution they produced, were not concerned Avith that 
** great progression of nature from the inorganic to the 
organic, the formless to the formed, the simple to the 
complex" which Huxley and Haeckel have assisted in 
addmg to the original theory. Mr. Wallace, who has been 
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justly honoured as the joint-discoverer of the theory of 
natural selection, has strongly opposed the origin of the 
higher faculties of man by natural selection, and has been 
looked upon as a deserter from the ranks, claims for it an 
exclusive prerogative in the field of organic revolution. 
Romanes, the loyal and highly cultivated follower of 
Darwin, maintained tlie joint action of natm^al selection and 
sexual selection in this process. On the subject of the 
inheritance of acquired characters, Professor Weissmann, as 
ardent an evolutionist as any, is engaged in hot conflict 
with Mr. Herbert Spencer, who himself took the field in this 
fruitful subject before 1859, and who now claims *' all 
existence'^ as the province of evolution, with rigid logic 
spiu-ning the notion that only " things that breed " come 
under its action. The Christian evolutionism of the late 
Professor Drummond, and the social evolution of Mr. Benjamin 
Kidd, which some of our transcendental and severe scientists, 
but not Mr. Wallace, would be for placing on the Index 
Expurqatorius of science, need only to be mentioned to show- 
that txie younger followers of this school of biology see 
plainly that synthetic philosophy will not satisfy the moral 
and religious sense of this generation. 

The broad lines of evidence, which are supposed to favour 
the theory of organic evolution, are well-known and have 
been brought forward with valuable clearness by Mr. Herbert 
Spencer, to the evident advantage of both sides. The lines 
of evidence, indirect or direct, for inorganic evolution, exist 
only in the inner consciousness of Mr. Herbert Spencer, 
Professor Karl Peareon,* and Professor Haeckel. Romanes 
indeed said " it is now a matter of demonstrated fact that 
throughout the range of inorganic nature the principles of 
evolution have obtamed,"t giving the geological history of 
the earth as an instance. Such absolutely vague statements 
as to what ccmstitutes evolution do not help the theory 
much ; nor did such flashes as those of Tyndall at Belfast, 
and Huxley ,J being more in the nature of delicate touches 
in the hand of an artist, when finishing off a picture, than of 
sober argument. 

The five lines of evidence for the theory are : — (I) The 
facts of classification; (II) Geographical distribution; (HI) 
Palaeontology; (IV) Rudimentary characters; (V) Embry- 
ology. 
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These formidable witnesses must first be heard, and then 
certain flagrant discrepancies in the tale which they are sup- 
posed to tell of terrestrial hfe must again be brought forward, 
after which teleology, the old and incorruptible witness for 
the opposite side, will be examined once more. 

Classification. — The now familiar tree of life, constructed 
by evolutionists upon the ruins of many older and artificial 
systems of classification, gives an excellent educational view 
of natural history. It will serve its purpose admirably while 
the pendulum oi current science swings to the evolutionist 
side. But the theory of creation is not among the class of 
extinct beliefs, nor is that Book obsolete in which this theory 
is enshrined, and in which it is announced as a fact, if one 
society alone sends forth every year four million copies, or 
portions of it, and it be translated into 320 languages and 
dialects; under which circumstances the arborescent view 
of classification ma^^ still obtain when the delta shall have 
been well passed. The knowledge of a Darwin or a Romanes 
would hardly suffice to test the statements made by the latter 
in his remarkable chapter on classification. But if all be 
allowed which is claimed,* the ''argument from ignorance," 
which Romanes oflfers as the last ditch to the defenders of 
special creation, proves a fortress of remarkable strength. 
When the marvellous order which exists, as the plants and 
animals of this globe are marshalled in review by an expert 
in biology, it is positively trifling with the matter to allow 
that this order, of immense duration in point of time, could 
arise by a process of natural selection, which would bo 
nothing if chance did not enter largely into it, and to refuse 
to see this same order emanating from a Divine Power, whose 
operations depend upon inteUigence and will. Romanes 
truly says, that if tne defenders of the creation theory 
explain by the hidden reasons which the Creator may have 
had, those zoological and botanical affinities which exist, 
they are bound to show some independent evidence for their 
theory. Nothing can be more fair; and this the facts of 
teleology— absolutely independent — will supply. Classifica- 
tion may be left out of account as being equally in favour of 
the two theories — opposed to neither. 

Geographical distribution. — In this department facts are 
mtdtitudinous, much valuable silt having been brought by 
the tributaries of the evolutionary river. The most impor- 
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tant work of all has been done by that master in biology, 
co-discoverer of natural selection, seceder from the ranks of 
orthodox Darwinism, opponent of the origin of man's higher 
faculties through natural selection, Dr. Wallace. In this 
division of the subject it may be noted that the the(>ry of 
creation seldom receives fair handling from its opponents. 
There is a prevalent misapprehension as to what Genesis 
does and does not say. Details, times, and methods are 
ascribed to that Infinite Mind which planned the cosmos, 
not only by the mistaken opponents, but also by many 
mistaken defenders of the theory. In those early records 
Avritten (pace Wellhausen !) in the sixteenth century before 
our era, the marvel is to observe how the " current science " 
of Egypt and Babylon has been studiously avoided, how as 
much cosmogony as the early readers could apprehend, or 
the later need, was given in two short chapters, and how 
place was left in the two first verses, before the ordering of 
this earth for man commenced, as announced in the third 
verse, for all those p^eological epochs which science has so 
lately discovered. The " British Cuvier," as Huxley called 
Owen, summarised in his great axiom the true view of 
creation, with specific centres — " The continuous operation 
of the ordained becoming of living things'* — from Laurentian 
times to the age of man. When this aspect of creation is 
allowed fair play, most of the difficulties as to geographical 
distribution of plants and animals disappear. Various curi- 
ous questions may be asked by evolutionists (and ingenious 
answers supplied by their own theory) as to such tacts as 
geographical restriction and natural affinity being correlated, 
as to the same plan obtaining in extinct as well as in hving 
species of plants and animals, as to remoteness of affinity and 
range of dispersal, or as to the reason for difference in type 
on opposite sides of a mountain-chain. All such general 
facts, those of emigration of forms of life from neighbouring 
continents to oceanic islands, and such as the large percent- 
age of peculiar faunae and florae in oceanic islands oi known 
high antiquity, the law that ** every species has come into 
existence coincident in time and space with a pre-existing 
allied species," find their explanation not less naturally under 
the above view of creation than under any theory of descent 
Avith modifications. One continental island may be considered 
as an example. The Australian mammalian fauna is hmited to 
a few low types, marsupials, bats, rodents, and the ovipnTOUs 
monotremata ; and looked at dispassionately, this adapt^ation 
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of fauna to a peculiar soil and climate speaks fully as plainly 
in favour of design, as of an independent centre of evolution. 
In passing a reference may be made to the monotremata* 
These " animated fossils," so-called, are of great use to the 
evolutionist builder of the family tree of man. They figure 
among certain important links in the chain from the inverte- 
brata to man, and, being oviparous mammals, are of peculiar 
value to the diagrammatic method, ranking in point of impor- 
tance with lemurs, insectivora, and the honoured amphioxus. 
Thev did not need to be invented, as did certain of Professor 
Haeckel's links formerly, for two genera of them do actually 
exist. Here is a remarkable little group, ancestors of man, 
not known anywhere except on a great continental island, 
which probably from its origin was disconnected from the 
rest of the land, and not known palseontologically, except 
for one species of echidna in Australia itself, in late Tertiary 
times ; and yet this group is to rank as an important link in 
the ancestry of man! The results of human experiments 
illustrate by contrast the wisdom which has regulated the 
fauna and flora of New Zealand and Australia. A few 
instances may be mentioned, quoted partly from a paper 
by the Rev. Theodore Wood.* Thirty-six years ago a few 
rabbits were introduced into Australia, by way of experi- 
ment, with that disastrous result which is now an old story 
in Australia. It is said that after this experiment, in one 
season, 1880, twenty millions of skins of rabbits were 
exported; that on one estate eighteen poisoners were 
kept daily and constantly at work ; that £400,000 was 
paid in New South Wales alone as "head-money," and 
all in vain. In New Zealand the sparrow was imported 
from Europe with similarly grievous results. In the case 
of plants, the water-cress was introduced into New Zealand 
by ceilain persons with sufficiently innocent intentions, but 
with the result of producing in ten years Brobdingnagian 
n'eeds, with stems as thick as a man's wrist, and leaves as 
large as a water-lily, blocking up the streams and ditches. 
A Scotchman of patriotic mind plants a single thistle in 
Australia ; in a few years the weed has grown so alarmingly 
that his neighbours rise up and call him — ^well — not blessed. 
And as with the sweet-briar, a harmless enough plant in its 
English and appropriate home, but one which in Australia 
soon becomes such a pest that farmers are dragging it from 
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their land with cart ropes and teams of horses. One may at 
least be thankful that no similar entrepreneur has attempted 
to improve the fauna of Australasia by the impoiiiation of a 
batch of wild felidse of various kinds I The regulation of 
the fauna and flora of this region of the world by divine 
wisdom has not produced, through vast geological epoclis, 
the chaotic results which a generation of human bungling 
has easily brought to pass. 

In the case of geographical distribution, as in that of 
classification, if the same justice be extended to the theory of 
creation which the opposing theory would claim for itself, thii* 
hne of evidence supports the former as much as the latter. 

Palceontology. — This department forms the probable battle- 
gi'ound of the future, ana an ample field indeed is supplied 
bv the succession of life-forms from Cambrian or Pre-Cambrian 
to Quaternary times. It is obvious from the nature of tlie 
C€ise that, if the doctrine of evolution be true, the teachings 
of palaeontology, with the growth of ascertained facts, must 
verify it accurately. In this subject the evolutionist is in a 
very comfortable position. If the facts of palaeontology 
favour him, well and good ; and with such a vast succession of 
life-forms for his study, it is inconceivable that many lines 
will not favour him. If the facts are against him, he has but 
to point to that imperfection of the record which is a name 
to conjure with, and which is admitted by all. If finally no 
light is forthcoming from the fossiliferous beds on a certain 
line of argument, again the imperfection of the record is 
adduced. Evidently here the evolutionist *' stands to win " 
for some time to come. All writers insist so elaborately on 
the necessarily broken record of palaeontology that it needs 
no proof, but the latest utterance from English geology, by 
Professor Marr, may be alluded to. He said at Liverpool in 
his presidential address, " As it is, we have barelv crossed the 
threshold of discovery, and the ' imperfection of the geological 
record ' gives geology one of its greatest charms.''* Several 
lines of descent are supposed to be proved as favouring the 
theory, and, as mentioned already, Professor Huxley spoke of 
the evolution of certain forms from their predecessors as an 
historical fact, instancing the equine type in particular, the 
ungulate types in general, the camivora, birds, and reptiles* 
and the crocodilia. By this time the equine type has become 
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a little passS, In the day in which Dr. Elam wrote it was an 
old story, and there has been really enough said for it, but 
there are some very awkward imputations cast upon its 
character as a credible witness for evolution by Sir William 
Dawson, whose eminence as an authority will not be ques- 
tioned. Some words of his on this point are so striking that 
they may be quoted in full. "The worthlessness of such 
derivation is well shown in a case which has often been 
paraded as an illustration of evolution — the supposed 
genealogy of the honse. In America a series of horse-like 
animals has been selected, beginning with the Eohippus of 
the Eocene — an animal the size of a fox, and with four toes 
in front and three behind, and these have been marshalled as 
the ancestors of the fossil horses of America ; for there are 
no native horses in America in the modern period, the result 
of the long series of improvements having apparently been 
extinction. Yet all this is purely arbitraiy, and dependent 
merely on a succession of genera more and more closely 
resembling the modern horse, beinff procurable from succes- 
sive Tertiary deposits often widely separate in time and 
place. In Europe, on the other hand, the ancestry of the 
horse has been traced back to Palajotherium — an entirely 
different form — ^by just as likely indications, the truth being 
that as the group to which the horse belongs culminated 
in the early Tertiary times, the animal has too many 
imagiuary ancestors. Both genealogies can scarcely be true, 
and there is no actual proof of either. The existing Ameri- 
can horses, which are of European parentage, are, according 
to the theory, descendants of raleeotherium, not of Eohippus ; 
but if we had not known this on historical evidence, there 
would have been nothing to prevent us from tracing them 
to the latter animal. This simple consideration alone is 
sufficient to show that such genealogies are not of the nature 
of scientific evidence."* 

Four formidable objections brought against the theory of 
evolution from palaeontological facts in regard to animals, 
and three in regard to plants,t are mentioned by Romanes. 
All the former} are met with arguments dx*awn from " the 
imperfection of the record," what could be called " the argu- 
ment from ignorance if used by an opponent, and of the 
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latter one is met in the same manner. Such aoknowledg 
ment of the vast extent of the present and possible evidence 
which remains to be unravelled, renders it becoming for the 
advocates of either theory to be chary of dogmatic state- 
ments. Darwin* himself expressed this forcibly: "From 
these considerations, from our ignorance of the geology of 
other countries beyond the confines of Europe and the 
United States, and from the revolution in our palaeontological 
knowledge effected by the discoveries of the last dozen 
years, it seems to me about as rash to dogmatize on the 
succession of organic forms throughout the world, as it would 
be for a naturalist to land for five minutes on a barren 
point in Australia, and then discuss the number and range of 
its productions." As we have had such uncompromising 
statements of late on this line of evidence from one side, 
it is appropriate that one by Sir William Dawson, which 
must carry much weight, should conclude this portion of 
tlie subject. He says :t " It cannot be disguised that though 
it is possible to pick out some series of animal forms, like 
the horees already referred to, which simulate a genetic 
order, the general testimony of palaeontology is on the whole 
adverse to the ordinary theories of evolution, whether applied 
to the vegetable or to the animal kingdom " ; and, " we may 
also conclude that the settlement in very early times of so 
many great principles of construction, and the majestic march 
of life along determinate paths throughout the vast lapse of 
geological ages, and along with so many great physical 
changes, cannot be fortuitous, but must represent a great 
creative plan conceived in the beginning and carried out 
with unchanging consistency."} 

Rudimentary characters would be more properly called 
*' vestigial " in all cases. Whatever these characters indicate 
they are not rudimentary or elementary, but all of them 
** speak of something that is gone." In an altogether new 
sense we are now taught that '* our birth is but a sleep and 
a forgetting," and this class of characters is pointed to in 
prootl Professor Drummond's slightly scornful description 
of the human body — "museum of obsolete anatomies" — 
belongs to this class of teaching. Professor Huxley admitted 
this class of facts to be double-edged, inasmuch as it is 
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impossible to prove that they are not of use to their present 
possesBore. In truth according to the theory of special 
creation, it is only in keeping with its basis to allow that the 
original type oi man, for instance, was a more perfect 
machine, if possible, than we find to be the case after several 
thousand years of degeneration. Reference will be made 
later to the subject of degeneration, which is an important 
factor in the history of terrestrial life, insisted upon much 
by evolutionists themselves. Certain vestigial characters in 
man which are brought forward are irrelevant, others incor- 
rectly stated, but it is not out of keeping with the theory of 
creation that others, such as the muscles which move the 
skin of the forehead and neck, those which extend from one 
part of the pinna to the other, and those which are attached 
to the side of the head and move the pinna, which are found 
in a certain number of human subjects, other muscles which 
are occasionally found connecting the sacrum and coccyx, 
should be simply departures from a more perfect type and 
cases in which degeneration through disuse has taken place ; 
in fact that they are "vestigial" in a sense different from 
that which is usually employed. The vermiform appendix 
of the caecum, called by Mr. Bland Sutton an " abdominal 
tonsil," is as difficult to explain on the theory of design as 
the tonsil itself, though there is a possible significance m the 
commanding position which each occupies and the incidence 
of microbic attacks upon each, by reason of the mass of 
lymphoid tissue with which they abound. Its comparative 
anatomy is singular. It is confined to man and the anthro- 
poid apes, and is found only in one other animal, the curious 
Australian marsupial, the wombat, and it appears to repre- 
sent the long caecum of herbivorous animals in whom it is 
functionally active. In the wombat Professor Stinithers* 
doubts if the tube which exists along the end of the ileum, 
opening by the side of the ileum into the colon, is a true 
appendix of the ctecum. But to say the least of it, it is 
remarkable to find a so-called ** vestige " of this kind only in 
man, the anthropoid apes, and a closely similar structure in a" 
low marsupial animal Seeing that man is nut supposed to 
be the direct descendant of the higher apes now existing, 
fiuch an ancestry as is required for this little appendix 
stretches back into the hoary antiquity of Miocene times, 
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and in so doing casts grave reflections upon the eflSciencv of 
natural selection. It is not here a question of a trifling 
degenerate muscle, or a fold of mucous membrane, which is 
either useless or slightly useful to the possessor, but of a 
structure which is frequently the seat of serious and fatal 
inflammation by reason of its position. It is said to be func- 
tionless : but a worse indictment is brought against it for the 
danger which it constitutes to its possessor. It is the sub- 
ject of language almost abusive in character, and as some 
think of surgical abuse, being considered by certain author- 
ities so perilous to the young as to warrant its excision. 
All the reflections cast upon the vermiform appendix cannot 
fail to interest the opponent of evolution. Here at last was 
something tangible and valuable that natural selection, in 
the coiurse of many thousand years, might have brought 
about, viz., eUmination from the human body of a structure 
so dangerous to it in its struggle for existence. 

The strong inward deflection of the foot of the human 
infant is taken as a vestigial character, inherited from simian 
ancestors ; an entirely unnecessary view of it, when the 
many months during which the fofttal foot is in this position 
are taken into account. 

The memhrana nictitans of all vertebrate animals is of 
more or less functional value, especially no doubt in birds 
and fishes, but the plica semilunaris in the human subject is 
of manifest value, by its action as a kind of ledge, over which 
various small foreign bodies are pushed into a safer position 
than if this little fold were absent from the deeply set inner 
corner of the eye. 

Certain facts connected with the distribution of hair on the 
human body are supposed to point back to a simian ancestry. 
Of these the distribution of hair on the forearm of man and 
the higher apes is incorrectly described by Romanes in* 
Darwin afUr Darwin^ and the whole subject dealt with in a 
partial manner, as shown in papers treating of this subject.! 
The lower forms of life are held to be full of vestigial struc- 
tures, but, by whatever theory they are met, great dii&culties 
remain. The aborted pelvic limbs and their arches, of python 
and tortrix, the only two of about a thousand species of 
snakes which possess them, are most obscure on any theory; 
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and almost as remai kable as the possession by the wombat 
of something very like the human appendix coeci. The foetal 
teeth of BaldBnidae, and the generally aborted dentition of 
the Cetacea and Sirenia, are in keeping witli their character 
of degenerate mammals, which have become aquatic. It is 
in keeping with this also that an ancient Sireman from the 
Tertiary deposits of Jamaica, exhibits a distinctly superior 
dentition to those now living, and that the extinct Zeuglodon 
and Squalodon manifest a similar superiority over any 
existing Cetacean, whose teeth are simple, numerous, and 
of one kind. DEGENERATION downwards in the scale of 
organization may be found as valid an explanation of these 
characters in man and the lower animals as that of the 
evolutionist. 

Embryology has been left to the last, because in the 
" evolution of the individual " we do actually come upon 
undoubted evolution or development. Let the evolutionist 
dwell to his heart's content on the facts of this class, which 
are clear, open to verification, and undisputed. But in 
proportion to the fulness and freedom of this study will be 
the demonstration that if this be evolution, it has no think- 
able relation to the supposed origin of species or of com- 
munities by evolution. Vaguest analogy there may be, 
such as would suit the purpose of a biological teacher for 
diagrams on the blackboard, but true similarity of process or 
causation there is none. The supposed origin of species 
depends for its very existence upon certain factors which all, 
more or less truly, represent observed facts, and which it is 
the conspicuous merit of Darwin and Mr. Wallace (in some 
degree preceded by Mr. Herbert Spencer) to have dis- 
covered. Wonderful as was the insight gained by this 
discovery, or systematizing of previous discoveries, into the 
workings of nature, the conclusions drawn from them are 
exceedingly insecure. The factors referred to are of course 
the familiar " struggle for existence,'* " natural selection " or 
" survival of the fittest," " heredity," *' variation," and one, 
which is often ignored, extinction. And of these there is only 
one which can with any reason be applied to the cells of the 
developing embryo, viz. — heredity. The process by which 
the embryo is developed is called ** epigenesis," or "the 
successive diflFerentiation of a relativelv homogeneous rudi- 
ment into the parts and structures which are characteristic of 
the adult," ana in the phenomena of ovulation, fertilization 
of the ovum, blending of the male and female pronuclei, 
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karyokinesis, segmentation of the ovum, gastrulation, forma- 
tion of ectodeim and endodeim, a beautifully accurate 
knowledge is obtained of this development. But the very 
exactitude of the knowledge of embryology is the precise 
reason which prevents this class of facts from lending any 
aid to the general doctiine of organic evolution. Huxley 
could say no more than *' it is a probable hypothesis that 
what the world is to organisms in general, each organism 
is to the molecules of which it is composed. Multitudes of 
these, having diverse tendencies, are competing with one 
another for opportunity to exist and multiply; and the 
organism, as a whole, is as much the product of the mole- 
cules which are victorious as the fauna or flora of a country 
is the product of the victorious organic beings in it."* This 
is obviously no more than the opinion of an eminent man. 
Among the developing cells of an embryo neither '* struggle 
for existence,'* " survival of the fittest," " variation " nor 
" extinction '* is proved to take place, and, by the terms of 
the definition of epigenesis given above, even true analogy 
to general organic evolution is absent. In the embryo there 
is a definite and ascertained beginning, a fixed line of 
development, a certain known type to which it is tending, 
an adult or finished stage. In the production of species 
according to the postulate of the evolutionist where is the 
perfect type, or that which corresponds to the adult stage to 
which an embryo tends? The ambitious theorizing of 
evolutionist teachers has indeed extended far into nebulous 
regions, but they cannot with any regard for consistency 
claim that organic evolution ends with man, and, if not, then 
even the analogy of general with individual development fails 
in an essential point. So that without proof, and without 
complete analogy, this line of evidence is poor indeed. The 
doctrine of recapitulation invented by Fritz Miiller teaches 
that the development of the individual is an epitome of the 
development of the race, that an embryo "cHmbs up its 
genealogical tree" during its embryonic history, repeating 
the steps of its ancestry in its own development. It is 
taught oy Romanes, by way of accounting tor the great 
gaps which are left in these ancestral histories, that a 
foreshortening of the developmental history will take place, 
and those steps which are not necessary, and which put too 
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much strain upon the resources of the developing embryo, 
will be got rid of by natural selection, " or whatever adjus- 
tiA'e causes we may suppose to have been at work in the 
adaptation of organisms to their surroundings." This state- 
ment is quoted with the object of showing how much the 
evolutionist feels the difficulty of bringing into line the gaps 
and contradictions which he finds in the histories of embryos 
with this necessary doctrine of recapitulation I But one 
cannot but ask how any of the ancestral traits which are 
exhibited can be of use to the individual embryo? This 
recapitulation may be a picture^ and a very interesting one, 
but a great authority lately admitted that these ancestral 
traits are "rudely indicated," "roughly represented"; and 
in the vegetable kingdom " recapitulation " has been very 
scantily obsei*ved. Professor Ray Lankester said of this 
doctrine ** though it is now recognised that * recapitulation ' 
is vastly and bewilderingly modified by special adaptations 
in every case, yet the principle has served, and still serves, as 
a guide of great value."* In very much of the arguments 
from embryology in favour of evolution there is more of the 
teacher of cun*ent biology with epitomes and diagrams at 
his elbow, than of the inteiTOgator of nature. 

The five lines of indirect evidence for the theory of evolu- 
tion have now been sliortly examined, and it is maintained 
that Classification and GtEOGraphical Distribution are 
equally in favour of this theory and its rival, Palaeontology, 
too imperfect as yet to give a final verdict, but considered by 
a great living authority to be on the whole adverse to evolution 

— Rudimentary or Vestigial characters, double-edged and 
uncertain — EMBRYOLOGY, suicidal if pressed much in favour 
of evolution. Of these five, Embiyology by Romanes ;t 
PalsBontology by Huxley ;J Geographical Distribution in 
connection with Paleeontolo^ by Huxley ;§ have all been 
said to be the strongest of the lines of argument, and 
Vestigial Characters by Huxley to have been the most 
potent in promoting general acceptance of the doctrine of 
organic evolution.|| 

The question must be considered how it comes that the 
great majority of eminent living biologists accept the theory 
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of evolution in some form. In the first place, the vastness 
of the subject both as to time and area of oistribution affords 
endless scope for investigation for generations to come, and 
scientific men are at liberty to hold this theoiy in any degree 
of exactitude, from that of "a working hypothesis" to .that of 
a mechanical theory of the universe reaching back even to 
the "physical selection of more stable elements" of Professor 
Karl r eai^son,* and forward through the whole series of plant 
and animal life-histoiies to those still future beings which 
presumably are to succeed man. The wide-reaching and 
mtricate character of the problems involved, and the great 
extent of the facts underlying them forbid the expectation 
of proof or disproof of this theory for many a year to come ; 
this accordingly adds much fascination to the theory. 
Further it promises to science the high reward of systema- 
tizing unoer natural law " all existence," faith, except as 
placed in the men of science themselves, being excluded. 
Soon after its promulgation in form by Darwin, it received 
the enthusiastic support of a brilliant writer and speaker as 
well as one of the greatest zoologists of his day, though in 
Huxley's advocacy there seemed ever to be a reserve such 
as one so candid and judicial would feel. Lord Kelvin 
indeed at the Royal Society said in 1894, " We may well be 
glad that the advocate of * the origin of species by natural 
selection,' who once bore down its foes, is still among us, 
ready, if needs be, to save it from its friends I "t 

Finally, this ancient theoiy modernized, came into 
apparent conflict with views of creation, held for ages by 
faith, and supported by most imperfect knowledge of biology 
and geology, which views were net contained in the true 
exegesis of the records which were appealed to ; and the 
profound reserve of which, with accuracy in what they did 
teach, are alone an evidence of divinity. Now that it is seen 
that the Bible is not a handbook of science for Chaldsean, 
Greek, Roman, or modem times, but a book essentially moral 
in its purpose, whose science, if scanty, is tine, and whose 
history every " find " of entombed treasm-es of the East 
endorses, and in whose favour the very stones are crying 
out, this conflict has lost its bitterest sting. 

Certain difficulties which obstruct the path of the thorough- 
going evolutionist remain to be mentioned. 
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Abiogenesis or '* equivocal generation " is no nearer to 
proof than it was when in 1873 Professor Huxley was 
obliged to *' admit with soitow that the question has been 
^marking time,' rather than marching/'* and that it ap- 
peared to him that " Redi*s great doctrine of Biogenesis " 
was ** victorious along the whole line at the present day/'f 
with certain limitations which were strictly only prophetic 
acts of philosophical faith. It was the question of Abio- 
genesis which provoked from Darwin himself the remark, 
with an impatience rare in him, that this was ** mere rub- 
bish." The remarkable progress of synthesis of organic 
compounds, as with certain ottier lines of scientific evidence 
captured by evolution, by virtue of its immense positive 
progress on the one hand, and its significant negative 
results on the other, goes to swell the general verdict, 
" not proven." If this " hiatus valde deflendus " continue 
indefinitely, the origin of life will either require to be de- 
manded as an axiom of scientific faith, or the evolutionist 
will need to fall back upon Lord Kelvin's suffgestion of an 
aberrant meteorite as the origin of the life oi this globe, a 
suggestion apparently not made seriously. It is not without 
a significance which bears upon this question that the most 
firuitful of all advances in surgery, reaching even to medi- 
cine, that of Lord Lister, depended for its possibility on the 
fact that, in the present order of things, Abiogenesis does not 
occur, as shown by the genius of Pasteur and Tyndall, and 
foreshadowed by Helmholtz. 

Natural Selection, — Without reference to the difiiculties 
under this heading no criticism of evolution should proceed. 
Natural selection or " survival of the fittest," a pnrase of 
whose " unfortunate ambiguity " Huxley speaksj is without 
doubt the cardinal point in the theory of organic evolution ; 
so much so that Jlr. Wallace makes all the evolution that 
does exist to depend upon it. But Darwin found it inade- 
quate, and invented sexual selection, for the purpose of ac- 
counting for facts of beauty, colouring and markings, and 
Romanes has fully supported this supplementary theory. 
As before referred to, Professor Karl Pearson suggests that 
physical, selection of more stable elements may account for 
inorganic evolution, pointing out truly that this physical 
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selection 18 but a part of natural seleotion, viewed broadly 
and apart from heredity. Sexual selection is taught for 
the purpose of supplying the obvious inadequacy of natural 
selection, and is admittedly applicable, when it seeks t<» 
account for beauty of form, colour and markinp:s, only to 
those higher animale which have sufficient intelligence to 
come under its sphere. Here is a vast wealth of beauty of 
lower invertebrate life wholly outside sexual selection ! The 
beauty of this class has to find another explanation, and it finds 
it in accident, the bye-products of chemical processes supplying 
a parallel. The fact that beauty among these life- forms is not 
universal is taken in proof of this theory of accident ; but 
beauty is no more universal in monkeys (even if not nearly 
absent), many classes of ungulate mammals, cetacea, reptiles, 
among allied classes of tohich sexual selection is supposed to 
operate in the production of facts of beauty. One more gi-eat 
class of forms of life which come neither under natural selec- 
tion nor sexual selection, and which Romanes declares to 
constitute half of the animal species of the world, is that 
of parasites, largely degenerate animals. The beauty of 
colouring and form of plant-s, the gaily-coloured corollae, 
variegated leaves, numerous markings, and attractive fruits 
are accounted for by the theory of natural selection, owing 
to the fact that so large a proportion of these are fertilized by 
bii'ds and insects, and that these attractions bring about a 
form of selection and survival of the fittest among plants, 
their gay fruit and flowers leading to the sw^allowing of the 
seeds by birds, and conveyance of pollen by insects to other 
plants, with obvious results. For that class of plants, 
which, whether hermaphrodite or not, are fertilized in 
this mediate manner, this explanation is good enough. But 
there remains a class of plants directly self-fertilized, or 
fertilized by the action of wind, which also are necessarily 
removed from the range of sexual selection and yet not 
destitute of beauty. This class is very much smaller than 
that in which cross-fertilization takes place, as Darwin 
shows. In illustration of it he mentions two lists each of 
forty-nine genera which he examined. In the first* list 
fertilization by insects was proved, and of these forty-nine 
there were about thirty-two which had asymmetrical flowers 
or presented remarkable peculiarities. The second list of 
forty-nine genera, including species which were fully or 
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moderately fertile when insects were excluded, showed only 
about twentv-one out of the forty-nine whose flowera were 
asymmetrical or presented remarkable peculiarities. 

Still another class of organisms, often of remarkable beauty 
and variety, the larvas of lepidoptera, wliich in their markings 
and colouring differ strongly from those of the pupa and 
imago stages, and which of course are removed from sexual 
selection, remain unaccounted for, as to their beauty, by 
natural or sexual selection. This point has nothing to do 
with their " protective markings." 

One patent objection to the claims of natural selection in 
the production of species is in the earlier stages of organic 
evolution. It is not enough to be dazzled by men of vast 
knowledge with cleverly described cases among higher 
animals, such as vertebrata, where the ideas of struggle, 
selection, adaptation to environment can be more or less 
graphically pourtrayed for us. The imaginary picture of 
the lengthening of the cervical vertebrae of the giraffe, 
again brought forward by Mr. Herbert Spencer, is at least 
conceivably though not demonstrably true. But when we 
are told to suppose that in the case of the myriads of 
larvse, grubs, worms, insects, required by the voracious and 
world-wide insectivora, to wliom a fast of four hours is 
fatal, in the case of the thousand hemngs, smelts and other 
marine animals which a great cetacean or elasmobranch fish 
may engulph in a day, similar wholesale ravages upon lower 
fonns of life going on now in numerous lower levels of life, 
as well as the infinite extinction in this manner, which has 
reached back, for example, to Devonian times — that in these 
cases natural selection or survival of the fittest must have 
operated in the production of new species — and further that 
it is in harmony with scientific thought that processes analo- 
gous to those in the giraffe must have taken place in the 
individuaU of the foraminifera and diatomacea3, we feel no 
obligation whatever to accept such dogmas. In a piece of 
challc, composed of little else than minute Globigerinae about 
yj^th of an inch in diameter, or a mass of cretaceous marl 
from Upper Eocene beds, weighing 21 oz., with a sectional 
area of 14 square inches, on which section are visible 109 
univalve fresh-water fossils, Planorbis measuring from -j^^^th 
of an inch, to 1 inch in diameter, Paludina -^j^th. of an inch, 
to J of an inch in length, we have an object-lesson of the 
wholesale ruthless extermination, without regard to varia- 
tions, favourable or otherwise, which must have taken place 
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in Secondary and Tertiary times. And when a vague con- 
ception is attemptedofthefutility of natural selection applied 
to individual Forarainifera, Crinoids, Sponges, and Corals, 
which in more recent times are flooring the Atlantic and 
Pacific Oceans with the *' Atlantic ooze,' and have built up 
the limestone and flint which have entered so lai'gely into the 
earth's crust, we cannot but wonder how the process of pro- 
gressive transformation, or survival of the fittest, or natural 
selection ever began. 

We are thus met with a diminished number of acres of the 
once fair inheritance of natural selection, origin of species of 
protozoa unaccounted for by natural selection, as to proof, 
and even in imagination — facts of beauty in general un- 
accounted for bv natiu-al selection — those of lower inverte- 
brate by sexual selection — those of plants self-fertilized or 
fertilized by wind — those of larvae of lepidoptera unaccounted 
for by sexual selection — parasites by either natural or sexual 
selection. 
I There are results which would have been looked for from 

natural selection, but which it has not produced. The dog 
has been domesticated by man certainly from early Assyrian 
times and probably in those of palaeolithic man, from the 
wild forms of Canidae indigenous to the various countries in 
which they exist. This period would at the lowest calcula- 
tion reach back five thousand years— Prince Kropotkin and 
others might allow twenty thousand, and others thirty 
thousand years. At any rate dmdng a vast stretch of time 
artificial selection has been earned on by man among the 
descendants of the wolf, and the extent of this is visible all 
around us in the bewildering varieties of the dog in every 
land. The change of intelligence which has been produced 
is described by Huxley* with his usual felicity as that which 
has converted the brother of the wolf into the faithful 
guardian of the flock, and he hazarded the hope that the 
same intelligence which had produced this result might do 
much to change the nature of man himself — a poor substitute, 
by the way, for the Commandments given on the Mount to 
Moses, and for the New Commandment given in later days. 
But in the change wi-ought in the brother of the wolf as to 
intelligence or instinct by artificial selection, a most remark- 
able result has been produced, and by its very contrast to 
the small physiological change, it is the more remarkable. 
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These thousands of years of artificial selection have failed to 
develop a true new physiological species, seeing that the 
wolf and dog still interbreed, and produce fertile oflFspring, 
their gestation is the same in duration, and osteologically 
they agree. Here is an instance in which selection carried 
out during several thousand years, having done so much in 
regard to mental change, might reasonably have been 
expected to have acted powerfully, in a vast crucial experi- 
ment of this nature, as to physiological change. The non- 
production of a physiological species is one of the outstanding 
accounts against natural selection, in regard to which one of 
Huxley's inconveniently clear statements is on record. '* I 
adopt Mr. Darwin*s hypothesis, therefore, subject to the pro- 
duction of proof that physiological species may be produced 
by selective breeding."* All the extended experiments in 
this direction have not produced a normally fertile and stable 
new species, the cases of hybrids between horses and asses, 
sheep and goats, hares and rabbits having resulted in des- 
cenoants infertile or of Hmited fertility, or of a fertility 
lapsing after a few generations. De Quatrefages speaks of 
this infertility, or restricted and rapidly limited fertiUty 
between species, as a law equal in the organic world to that 
of attraction in the sidereal world, and says : " Suppress 
upon earth the law of crossing and the confusion would be 
immense. It is scarcely possible to say where it would stop. 
After a few generations the groups which we call genera, 
families, orders and classes would most certainly have 

disappeared."t 

JJegeneration is a factor almost invariable in individual, 

family and national history, and evolutionists themselves 
show the ^reat effect the doctrine of Dohrn has had upon 
their teachings. A large number of individual animals 
beside pai-asites are degenerate animals, and according 
to evolutionary views one may consider all animals as 
degenerate (jwi this or that organ or character. Man 
himself is looked upon as highly degenerate, as to his 
external ears, his organ of hearing which once was a gill- 
slit, his sense of smell, his eyesight, his teeth, his non- 
hairy skin, his pentadactyl and plantigrade state. These 
are all matters of theory in line with evolutionary doctrines. 
But, as to facts, we know how quickly man degenerates in 
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his higher mental and moral qualities under certain condi- 
tions, and no better illustration of this can be given than the 
case of Alexander Selkirk, a vigorous Scotchman thirty yeare 
old, placed in the island of Juan Fernandez, and rescued by 
Dampier, of whom Rogers says in his narrative, "Immediately 
our pinnace returned from the shore and brought abundance 
of cray-fish with a man cloathed in goat-skins, who looked 
wilder than the first owners of tliem. . . At his first coming 
on board us he hud so much forgot his languuge for want of 
use that we could scarce understand him ; for he seemed 
to speak his words by halves." This '* degeneration " was 
accomplished in four yeai-s and four months. 

It was strongly contended by Profeseor Haycraft in his 
Milroy Lectures on '* Darwinism and Race Progress " that 
civilisation and preventive medicine have together markedly 
diminished the vigour of those races to wnom they have 
been applied, and he stated, " Preventive medicine is trying 
a unique experiment and the result is already discernible — 
race decay."* 

" The introduction of this conception (degeneration or pro- 
gressive simplification) necessarily has had a most important 
effect in the attempt to unravel the genealogical affinities of 
animals. It renders the task a more complicated one ; at the 
same time it removes some serious difficulties, and throws a 
flood of light on every gi'oup of the animal kingdom."! This 
" degeneration " appears to be of that kind which leaves in 
the particular organism vestigial characters on its upward 
course of development, but degeneration from a higher to a 
lower type is a view of the process which needs to be reckoned 
with. 

It is submitted that the case for evolution though vast in 
area and unlimited in ambiti(»n, is still unverified ; and a 
Quarterly Reviewer speaking of the lifework of Owen was 
able to say, "It can now be said that the greatest English 
comparative anatomist of this century has, after a considera- 
tion of the hypothesis for more than the dm'ation of a gener- 
ation, continuouslv and finally rejected it."J The case for 
design with which creation is linked, stands reinforced by 
the fruitful labours of a generation of evolutionists, and tho 
multiplied proofs of adaptation of organisms to their enviroQ- 
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meiitfi, traced in the interest of the theory of Datural causa- 
tion, cannot fail to shed an added light upon the teleology 
of Palev. This '*con-espondence of life with its circum- 
stances ' is so immanent in nature as to warrant a fresh 
name; accordingly the ''new teleology" with its subtle 
connotation of ** better " or " truer," takes the place which 
has been pronounced vacant, and a mechanical theory is 
ready to attempt the grouping of all the facts of adaptation 
iu organic nature under a natural law. Indeed, Romanes 
says, *' Unless the theory has succeeded in doing this, it has 
not succeeded in doing anything, beyond making a great 
noise in the world. If Mr. Darwin has not discovered a new 
mechanical cause in the selection principle, his labour has 
been worse than useless."* To this last statement few even 
of his opponents would agi-ee. The " new teleology-," which 
emerges from Darwinian studies, so far transcends in ac- 
curate minuteness the fonner teaching, as to be itself a 
stronghold for those who hold the necessity of divine origin- 
ation and superintendence of that Cosmos which encircles us. 
That cause which, on the development theory, availed even 
in the course of four hundred millions of years to elaborate 
from carbon, oxygen, hydrogen, and nitrogen, those pro- 
tozoa, which, amidst incalculable disturbances, eventuated 
in man, can be nothing else than a supremely intelligent and 
powerful Being. In comparison with a "law " such as that 
of evolution, those with which astronomers and physicists 
have to deal are simplicity itself. 

The whole of animal and vegetable life affords a field for 
the study of these adaptations, but the anatomy and physi- 
ology oi man oifer the best, because the most elaborate 
illustrations of design, and for an introduction to this in- 
vestigation, " Natural Theology," with certain subtractions, 
and a few additions, is valuable indeed. In physiologv, de- 
fined by Huxley as *'the mechanical enghieering of living 
machines " rather than iu anatomy, much has been added in a 
hundred years to the demonstration of the perfect mechanism 
of the human body for its life ; and organ after organ has been 
dignified by a discovery of its function, until it is hardly 
exaggeration to say that every tissue and organ is instinct 
with purpose, calculable and demonstrable from the side 
of physiology. The most recent demonstration of the inter- 
working of the various organs of the body is that of the 
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profound effect upon the general health produced by ablation 
or disease of the thyroid body. 

Not moi-e than a few simple illustrations of design in this 
highest of life-forms can be given here. The aiTangement of 
the skeleton of man, tubular construction of the shafts and 
mechanical disposition of cancellous tissue in the ends of the 
long bones, — tne remarkable qualities of bone as a tissue, — 
the positions and actions of the two hundred and sixty pairs 
of voluntary muscles, — the protection by position of the wtrge 
ai-teries, veins and nerves, and of the thoracic duct — the 
protection by strong bone of the brain and spinal cord — 
the delicate water-bed on which they lie — the spaces in 
the interior of the brain with vascular fi-inffes, in which 
heightened bloodnsupply can occur — the vanous types of 
joints — the sudoriparous glands, numbering between two 
and three millions — the specialized functions of all the 
organs, with a wealth of anatomical and physiological facts 
which it were wearisome to enumerate, constitute a weighty 
mass of a priori evidence for design and contrivance. 

Three more latter-day discoveries pointing to minute 
teleology may be mentioned. The couise by which the 
Ijrmph is collected from the different tissues of the body 
and conveyed by branching vessels into the thoracic duct 
(which itself lies in about the most carefully protected situa- 
tion which can be conceived), and so into the general venous 
ciurent at the exactly appropriate spot, is wonderful indeed. 
But more recent investigations into the peripheral circulation 
of the lymph show contrivances still more minute. In the 
pleura, pericardium and peritoneum, which are open lymph- 
spaces, the lymph is drawn by suction into the neighbouring 
lymph vessels, through the constant motion in the peri- 
cai'dium of its contained heart, and in the plem-a and 
peritoneum by the muscular action of the diaphragm m 
respiration. Similarly, as shown by Ludwig, the relaxation 
ana elongation of the voluntary muscles and their contrac- 
tion and shortening which takes place during exercise, on 
the one hand draw by suction into the lymph-spaces which 
exist in the faciee of each muscle the plasma from the muscular 
tissue, and on the other drive it out of these lymph-spaces 
into the suiTounding lymph-vessels, which are supplied with 
valves, at the siime time drawing in an increased blood 
supply. And in the ai-terios a similar pumping of the lymph 
from the spaces between the intima and media takes place 
by reason of the alternate expansion and contraction of 
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these arteries, and pari passu blood is drawn from the vaaa 
vasorum for the fresh supply of their coats.* 

A second illustration of minute teleology is exhibited 
in the demonstration by Lord Lister and others, that in- 
spired organisms do not as a rule enter the air cells, beine 
detained or destroyed in the respiratory passages. And 
Dr. St. Clair Thomsonf has found that though 1,500 micro- 
organisms are inhaled every hour in a London atmosphere, 
*' The interior of the great majority of normal nasal cavities 
is perfectly aseptic," this vast assemblage of germs being 
filtered by the vibrissse in the anterior nares, and washed 
away by the watery mucus and cilia of the epithelium of the 
passages. A third illustration is in the extensive arrange- 
ments for defence against invading micro-organisms, con- 
stituted by that phagocytosis which has been found to be 
occurring in the white corpuscles of the blood, and the 
lymphoid tissue which abounds in many regions of the body, 
and the immunity against repeated attacks, and probable 
extermination by zymotic disease, which so largely obtedns. 

It goes without saying that all these few contrivances, 
which are eloquent of design, are claimed to have been pro- 
duced by selection, and in fact as manv more as may be 
known now, or remain to be discoverea. Romanes allows 
one serious and formidable case of difficulty, and only one — 
the electric organ in the tail of the skate — ^from which we 
gather some measure of the supposed extent of selection. 

The adaptations of organisms to their various environ- 
ments being so wonderful as they are, have perhaps been 
studied in a one-sided manner too often ; and here tne evo- 
lutionist, with his denial of supernatural causation and his 
reliance upon " struggle for existence," '* survival of the 
fittest," "natural selection," ** sexual selection," "heredity," 
and finally "accident," which constitute his varied and 
efficient armament, has too often triumphed over his teleo- 
logical opponent. He can show that very many of these 
adaptations can be conceived to occur after his method, and his 
theory is therefore possible, and that others do occur. More 
than this is not needed, for has he not hundreds of millions 
of years for his time, and all terrestrial life for his space ! 
The advocate for creation and design by an Omnipotent 
Being ex hypotht^si does not claim to specify in human 
language all the pui-posive details of all the life-forms in 
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earth, air, and water. His faith in a Person Whose mind 
he darkly discerns in His manifold works, is deemed un- 
worthy of the consideration which the faith of an evolution- 
ist in a kaleidoscopic ** law " deserves. The facts of biology 
are the common possession of both, but the man who sees in 
them "broken lights" of One Whom he knows by "verified 
experience," is not less worthy than his opponent of tho 
honoured attribute, ** scientific." 

But another side to this question is inextricably mixed 
with the point at issue, " Creation or Evolution? " A simple 
illustration will best introduce this line of evidence. The 
history of any fertilized ovum, say in mammalia, furnishes one 
continuous commentary upon design, plan, preparation. It 
is not enough to study to tne uttermost the stages through 
wliich the embryo itself passes until the birth of the individuals 
The environments whicn it meets from the outset, a vascular 
mucous membrane, an arterial circulation capable of beings 
massed together for the placenta, a distensible sac, space in 
which enlargement can take place, muscular power for its 
eventual extrusion, each and all of these is an essential factor 
in its development. 

Not less necessary is it to study, in the controversy as to 
design in general, that marvellous preparation of the environ- 
ments for all life, from man to the protozoa. In this region 
neither '* evolution," " progi-essive transformation," "survival 
of the fittest," '* natural selection," '* sexual selection," '"he- 
redity," nor their discreditable ally, "accident," using this 
term in its broadest meaning, will even verbally account for 
the amazing fitness of the environments for the organisms 
"about to be." No longer, though employed in this prepara- 
tion, are the secondary laws of physics and chemistry in 
question. No talk of the cooling globe, with its phenomena 
of uptui-nings, flexures, bondings of strata, metamorphosis of 
rocks, opening of fractures with production of volcanoes, 
earthquakes and the like, will touch the fringe of the sul>- 
ject, nor will theorizing as to nebular condensation help the 
case, nor will it avail to point cut that the organic remains of" 
myiiads of buried invertebrata and cryptogams have in the 
dim past of Cambrian, Silurian, Carboniferous and Cretaceous 
times gone to form in measure the very home and food ot 
their successors, and heirs. It can hardly be that by means 
of one mechanical law all vegetable and animal life has been 
evolved, their requirements being met by other blind laws, 
such as those of physics and chemistry, a matchless environ- 
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ment being thus prepared for each coming race. The broad 
facts of environment refen-ed to are such simple major condi- 
tions as — 

1. Adequate and not insupportable supply of solar heat. 

2. An atmosphere sun'ouading the globe, by which heat 

and light are moderated and the proportion of 
oxygen, carbon dioxide, hydrogen, and nitrogen, 
suited to terrestrial life are aiForded. 

3. Supply of average rainfall. 

4. Nutritive material in the crust of the earth for plants, 

however produced. 

5. Inter-relation of plants and animals, as to nutrition 

and respiration. 

6. The seasons. 

7. Alternation of day and night. 

8. Variety of soil and climate. 

9. Varying contour of earth and sea. 

Certain minor "circumstances" which obviously contribute 
to the higher possibilities of animal life, of man especially — 

1. Specific gravity of animal bodies as compared with 

water which removes the necessitif of drowning. 

2. Supply of wood and metals contributing to the higher 

efficiency of man. 

3. Preparation of soil by earthworms for increased pro- 

ductiveness. 

If no other than these fore-ordained conditions of life for 
coming millions of beings can be adduced, a very temple of 
design stands out to view, and rebukes a mechanical tneory 
of the universe. 

Design, supremely wise, supremely powerful, is not less 
manifest in the preparation of the required environments for 
each succeeding generation of living things, from the dawn 
of terrestrial life to the age of man, than was human fore- 
sight and purpose in the purchase by David of the threshing- 
floor of Oman, and the collection by himself and Solomon of 
the treasures of Lebanon and Ophir, for that army of work- 
men who were to fashion, and did fashion the Temple of 
Solomon to its perfected design. 

Teleology, which thus recognises the harmony between 
life and its circumstances, the adaptation of environments 
for organisms, not less than the adaptation of organisms to 
their environments, will ever furnish a solid mass of indirect 
evidence for Design and Creation. 
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Discussion. 

The CHAfBMAN. — We shall now welcome any remarks on the 
very interesting and sasfge3tive paper which we have just heard. 
I think all will join in giving Dr. Kidd a most hearfcy vote of 
thanks for his paper. 

The R«v. Hammond R. Bailey. — I come from the home of induc- 
tive science (Cambridge), where I was bred and reared and lived a 
long time, though at present it is and has been my lot for many 
years to be simply that despised character — ^a country clergyman ; 
but the subject of Evolution has been brought before me very 
strongly in recent times. 

First, I thank Dr. Kidd very much for his paper, and I was 
specially pleased to hear what he said in comparing the advance 
of Evolution coming to the " Delta stages." 

In regard to creation there is one tremendous flaw, sorely, in 
Darwin's book (I speak of his large edition corrected and enlarged 
by himself), in which, as you all remember, he traces the 
genealogy of man and of animals, really, to one primordial being 
— to one Protozoon — between the vegetable and animal kingdom 
— something of an Ascidian, I think it is called ; and more than 
once he excuses this and apologises for this by adapting, or 
applying to it, the theory of Maupertuis. We can all understand 
that the Almighty in the Universe allows to be used, or uses sucb 
force as is saitable. Maupertuis, as you know, applies his theory 
as if it excused him in reducing creation to its lowest term. Those 
wbo have read his remarks will remember that he constantly carps 
at creation, as if the creation of an individual race and so on was 
a thing to be hardly swallowed, and that the creation of one 
original was easy. There is a manifest fallacy in that. The 
creation of one being implies Almighty power most assuredly, 
and if the Almighty power can create one animal, or being, it can 
create as many as it sees fit. Yoo will remember, as Dr. Kidd 
said, his great theory is " natural selection," which he plainljr 
learnt from what he found in artificial selection in regard to 
animals, the force that is acting upon it being, as he says, in so 
many words, the " struggle for existence.'* As far as my poor 
reason enters into it, if there was one form of life from which all 
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others were developed, it has the world before it, and its owu- 
home, and where is the strup^gle ? I cannot see it. 

The third fallacy seems to be in the word ** existence.*^ 
Speculation is limited by what experience proves in these cases 
— experience proves this — that in the case of animals without 
choice they are provided (by, we believe, the Almighty) with what 
serves to prolong their existence and maintain their life and, with 
that, life is defended and maintained ; after that is provided for 
they are satisfied and do not want more. 

There is another point, as it seems to me. Science, as far as I 
used to know anything about it at Cambridge, proceeds upon 
demonstration — that is natural science — ^its method of evidence 
is demonstration, not possibility. We get no demonstration 
here. 

The theory of Descartes, as accounting for the motion of 
the heavenly bodies, was founded on fact, but waa the merest 
guess and speculation in the world, and the theory is scientific ; 
and so the theories of evolution may be founded on facts, as they 
are, but it does not for a moment follow that the theory is 
scientific. 

Dr. Kidd, in one part of his excellent paper, uses a kindly 
expression, viz., "venial"; but I do not think, myself, that the- 
putting out of these theories is a venial thing. It may be very 
well foi' an investigator to have before him a kind of approximate 
definition by which he works ; but to put those things out to men 
of a reasoning mind iu this age of the world, I think, is not 
venial. They do not study these things merely to play with them 
and toss them about. They know very well that the matter has. 
to do with serious and important things. Men of science in 
arriving at foundation truth require positive and necessary 
proof, as it seems to me, the same as in mathematics and other 
subjects. 

I am sorry to have occupied your time so long, and I thank 
you for having listened to me. 

Professor Edward Hull. — We have all listened with pleasure 
to the " country parson," and it is not the first time that a 
country parson has thrown a great deal of intelligent light and 
good sense on topics which exercise us at the present day. 

Now, in regard to Dr. Kidd*s paper I must say, and I think it 
must be the feeling of all those present, that I have listened t«o it 
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with the greatest gratification. It shows it ha«i emanated from a 
man, who is not only by his profession a physiologist and com- 
parative anatomist, but from one who has also grasped the 
problems of that science which I pretend to know something 
abont — that is, geology ; and it is quite true that anyone dealing 
with this question of development, or cvolation, whatever name 
yon choose to give it, must in some degree have mastered the 
rudiments of geology, as well as of physiology, and comparative 
anatomy. Dr. Kidd, in his paper, has shown that he has done 
so — sufficient certainly for the purpose he had in hand. 

Now, I have spoken so often on questions of this kind that I 
really hesitate to appear before this Society this evening, and 
I should much have preferred to have been an intelligent listener 
and to have heard others, who have taken up this question of the 
succession of animal and plant-life on our globe, than to hear 
myself speak upon it. Bnt I thought that, perhaps, the author 
of the paper might think, that if I did not take part in the dis- 
cussion, I did not sufficiently appreciate the valae of the subject 
wbich he has pnt before us ; that is very far from being the 
case. 

Now with regard to the general question of design in Nature 
I am really ashamed to have to stand here, or in any company, 
and to have to plead, along with others, for the evidence there 
exists for Design in creation. It seems to me so to plead for 
itself, and to answer for itself, that it is almost impertinent for 
any one having ordinary reason, with which he is endowed, to have 
to come before an assembly, and have to point out the wonderful 
organization and arrangement of animals and plants of this globe, 
fts well ns those bodies which I am glad to see the author has 
introduced under the term of inorganic evolution, though I doubt 
whether it is a proper term. When we look at the world around 
us and know something of past history, physical and organic, to 
deny creative design seems to me to be like a man who shuts his 
eyes and denies there is a sun in the heavens. The ^'country 
parson," if he will allow me to call him so, as I have not caught 
his name, has very properly stated that the origin of life requii^es 
a Creator. There is in the current number of the Contemporary 
Review a most able article by the Duke of Argyll, who, I am pleased 
to see, although of very advanced age, still possesses that acute 
intellect and reasoning power combined with great range of 
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knowledge as fresh as it was 20, 30, or 40 years ago. It is an 
article on this very snbject in reply to one by Mr. Herbert Spencer, 
whose essay was dealt with by Lord Salisbury in trenchant words 
at the British Association at Oxford. The Duke of Argyll has 
made use of an argument there which seems to me to be absolutely 
incontrovertible. It is partly a geological and partly a zoological 
point. He says (or in words to this effect) every geologist mnst 
admit — that there was a period in this world's history (when in a 
gaseoas or molten condition) at which life could not have existed. 
Therefore life has been implanted on this globe at a time when 
the outer crust came into such a condition that it was suitable 
for the existence of life upon its surface and not till then. Well, 
where did this life come fi*om ? 

Dr. Kidd referred to Lord Kelvin's amazing idea (I can only call 
it amazing, and I do not think it was ever referred to by its author 
again), which he expressed at the British Association at Glasgow, 
that perhaps life was implanted in this world by a metcorolite 
coming fi*om some celestial world in the univei*se, and happening 
to alight on this little world of ours and so introducing life for 
the first time in the form of some simple and minute organism. 
I think it cannot have been serious, or, perhaps, only an out- 
burst of fancy coming at the end of a most interesting and 
able Presidential address. Then, as our reverend friend well 
.stated, if there was necessarily a Creator to introduce life upon 
the globe at a particular period, why might not the same Creator 
have introduced various forms or types of life' from time to 
time during the vast period that has elapsed from the commence- 
ment of the primordial period down to the present time ? If you 
admit that He has once necessarily interfered in the history of 
creation, you cannot deny that He may have interfered throughout 
successive ages down to the present day. It may be out of order ; 
but I may bo permitted to refer to a remarkable utterance of 
Him whom we, as Christians, call our Divine Master when He 
said, "My Father workcth hitherto and I work." That is a 
most remarkable expression, and it seems to me to imply this 
— that God, the Creator, has been engaged in superintending, 
carrying on, by design and through evolution of some kind, 
the work of creation in this world, but that He had now ceased 
to do so; and then it was the time that the Saviour Himself 
should commence His divine mission amongst mankind. 

P 
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Having said so much I will uot detain the Meeting longer at 
this stage. I thank Dr, Kidd most heartily for this able and lucid 
explanation of the subject, and I am sure it is not only a gratifica- 
tion to us, but it is a great advantage, in the present state of con- 
troversy, to have such a paper to fall back upon for future reference. 

Professor Oechard. — With your permission, Mr. Chairman, I 
wish to express my acquiescence in that tribute to Dr. Kidd for 
his paper which has been so felicitously tendered by Professor 
Hull. The paper, in my judgment, is, perhaps, the most valuable 
on this subject that has ever been brought before this Institute. 
The very important point, I think, is that in which Dr. Kidd 
insists, towards the close of the paper, on the co-adaptation of 
organisms to their environments and vire versa. 

The paper is indeed eloquent of Teleology and must shatter, in 
the opinion of all thoughtful people, this much vaunted theory of 
Evolution. At times one wonders how any one with any logical 
sense of reasoning could swallow such a theorj\ 

Dr. Kidd has done good service in bringing before us 
several reasons which no doubt have had to do with the ac- 
ceptance of the theory by many biologists, and others who are 
not biologists, but who follow blindly in their wake. To Dr. 
Kidd's reasons I think may be added two more. One is, 
undoubtedly, the diversion of the human heart from God, thus 
causing an inclination to believe in anything that is hostile to 
the Bible. Another, as has been so well pointed out by the 
gentleman who spoke first, is this — that this theory is not, 
apparently, discordant with certain facts. There are certain facts 
known which do not, of themselves, appear to contradict the theory. 
That is true ; but the same may be said of every false physical 
theory that has ever been brought forward. The gentleman to 
whom T have alluded spoke of the vortex theory of Descartes ; that 
did something, no doubt, to retard the theory of truth. So have 
other theories in the past, and we shall do well to remind ourselves 
of Huxley's dictum — that if an hypothesis is inconsistent with one 
known fact that hypothesis should go, and a far greater man than 
Huxley (Sir Isaac Newton) warned us to accept nothing in science 
but what is proven. 

It is most unfortunate that in what we may call almost the 
twentieth century there has been a substitution of imagination 
for science. 
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I beg to express mj personal thanks to Dr. Kidd for his most 
valuable paper. 

A, Rev. Visitor. — May I say one word ? I desire that the 
excellent paper of Dr. Kidd's should not pass without some warm 
testimony on my part to the remarkable research, the exhaustive 
examination and fearless looking into of all the various points of 
the Evolution theory which it displays. It has given me the 
greatest possible pleasure ; but I may be pardoned for apparently 
speaking strongly when I say that we are laid under a great 
obligation to the writers on the side of the Evolution question. 
We should never have had such a splendid paper had not we these 
strange theories put before us. 

I will only add that I beg the author kindly to accept this 
warm; earnest, and heartfelt testimony to the excellent clearness 
and lucidity of the paper that he has put before us, and I hope it 
will strengthen faith in the great argument of Design which has 
never yet really been impaired. 

The discussion was continued by the Rev. J. Rate in support of 
the views of the author. 

The Chairman. — I think before calling upon Dr. Kidd to reply, 
and before conveying to him that cordial vote of thanks which 
has been already expressed so well, I would urge the very careful 
reading of this paper upon anyone who wants to understand how 
the matter really stands. It does so clearly trace the curious 
change which has come over the theory of Evolution. It shows 
how many theories there are, and how the old theory of chance 
variations of species has to get over Weissmann's theory — in fact, 
much has changed to alter the theory of Darwin as it used to be. 
Then we go to inorganic evolution as compared with original 
development, and that has got down to development by law and 
not by caprice. If development by law is not a sign of design 
I do not know what is. One can use the phrase evolution to 
express what we see around us. " The work of the Creator " is a 
useful expression. We talk of the electric current, for instance, 
but one does not commit one's self to the current — a man talks 
about a hexagon, and makes the sign on the blackboard, and 
if he believes that is how atoms are built up he must have 
great belief. Some accept it in that way without committing 
themselves to any authentic theory, as I believe this is ; but 
when it is used contrary to the doctrine of design, we cannot 
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too strongly consider the arguments that Dr. Kidd has put 
forward. 

Dr. Kidd. — I am greatly indebted to the Chairman and the 
speakers for their kind approbation of my paper. I have hardly 
any advei-se criticism to deal with. 

I will refer to the last point, which is the only one I need refer 
to, viz., that mentioned by the Chairman, the belief of Weissmann. 
That seems to be destructive to a great extent of the real 
theory of evolution, as Darwin put it forward. 

In the end I hope we shall see the Delta stages reached. 

I thank you for the very kind reception of my paper. 

The Meeting then terminated. 



THE FOLLOWING COMMUNICATIONS ON DR. KIDD'S 

PAPER HAVE BEEN RECEIVED. 

From Rev. F. R. Tennant : — 

I feel grateful to Dr. Kidd for the timely caution which his 
paper gives. In a time when Evolution is '' in the air," it is a 
courageous, if a thankless task, to point out the difficulties and 
shortcomings, real or apparent, of the almost universally accepted 
Theory. I do not feel myself able to estimate the value of all 
the evidence Dr. Kidd has marshalled against the all-sufficiency of 
natural selection, but I can the more easily realise, since reading 
his paper, that possibly the progress of Evolution has been rather 
too rapid ; that science has lately been too much engrossed in 
enumerating what Evolution can explain, to notice as carefully as 
she might how much evolution, or rather, natural selection, 
cannot as yet explain. I think it is well for evolutionists to be 
reminded how much of their system has been arrived at by 
processes which must, to say the least, be regarded as methods of 
" exterpolation." 

But I am sorry that Dr. Kidd has taken up the position, 
which he expresses in the following sentence : — ** It may be here 
acknowledged that the theories of Ci^eation and Evolution, logically 
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pursued, are directly opposed." The word " creation/* is there 
ambiguous ; it might mean " creation/' simplj, i.e., bringing into 
being by God, out of nothing, but His infinite capacity to will or 
cause ; or it may mean what is now commonly called " special 
creation," — immediat>e and direct creation of species in their 
present state. In whichever sense Dr. Kidd means us to take 
the word, I should object to the statement. If in the first, he is 
setting up an imaginary opposition between Evolution and Theology. 
If Evolution were proved, it would not in the least render creative 
acts unnecessary or impossible. Most evolutionists have seen that. 
Darwin, Huxley, Haeckel, Spencer, Tyndall, Romanes, Clifford, 
and others can be quoted as stating that Evolution supplies no 
ai'gament against the possibility of creative acts. And if the 
theory of Evolution is often stated to rely " solely upon natural 
causation, dispensing with supernatural intelligence and action," 
I presume no evolutionist would be so rash as to assert that it 
precludes, and is incompatihle with supernatural intelligence and 
guidance. The possibility of an original creation, which is 
absolutely essential to Christian theology, or of a Divine Per- 
sonal Intelligence immanent in nature, is a question which natural 
science cannot decide one way or the other. 

The whole question is as to the mode of creation. And this 
brings us to the second possible meaning of the word in 
the sentence I have quoted above from Dr. Kidd. It is of 
course plain that Evolution and ** Special Creation" ai'e con- 
tradictory to the other, though " Creation by Evolution " is a 
possible third alternative, which I regret that Dr. Kidd ignores. 
And, with regard to the opposition between the theories of 
Evolution and Special Creation, I would like to point out that 
the Christian Faith is not committed to the theory of Special 
Creation. That theory was manufactured mainly by seventeenth 
and eighteenth century science.* There had, of course, been 
commentators on Genesis in all ages, who had interpreted the 
Bible in terms of it ; but there had been great authorities of 
influence, like St. Augustine, and St. Thomas Aquinas, who 
preferred a crude ** evolutionary " interpretation. Neither was 
regarded as essential. Theology refuses to be held responsible 
for either. She can absorb the theory of Evolution, I think, 

* Ray, Liimseus, Cuvier. 
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with less diflScalty than the other, if it should prove the true 
one. Of course, I am assuming that the old-fashioned (but un- 
authoritative) view regarding the inspiration of scripture, which 
would make us look to Genesis for infallible natural science, and 
not merely for great spiritual truths taught in the imperfect 
scientific language of remote centuries, must be laid aside for one 
which is more true to the facts. 



NOTES BY MAJOR W. H. TURTON, R.E., ON DR. 
KIDD'S PAPER ON "CREATION OR EVOLUTION." 

(1) I am unable to agree with what the author says aa 
to Creation and Evolution being opposite theories, the former 
alone showing design ; or perhaps I do not attach the same 
meaning to Evolution as he does. As I understand the term it is 
the process by which all forms of organic life have been developed 
out of the earliest form, and a process is not a cause. Each slight 
variation must have been caused somehow. It cannot be due to 
chance or accident, for this is merely a convenient term for the 
results of certain forces of nature when we are unable to calculate 
them, and strictly speaking cannot cause anything. And therefore 
Evolution requires an Evolver, just as much as Creation requires 
a Creator, and the opposing theories woald in my opinion be 
better expressed as Creation by Evolution, or Creation by separate 
acts. Each equally shows design, each equally requires a Designer. 
Only on the former hypothesis (that of Evolotion) the design is 
seen to be on a grander and more comprehensive scale, and 
therefore more worthy of the Designer. 

(2) Moreover, I do not agree with the theory that the geological 
epochs can be fitted in between the second and third verse of 
Genesis I. The evidence appears to me to be overwhelmingly in 
favour of the view that the word day in Genesis I. denotes an 
indefinite period of time, though the subject scarcely falls within 
the present paper. 

Mr. Robert P. C. Corfe writes : — 

The most able lecture to which we have just listened comes as 
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a fresh, cool, invigorating breeze across the hot desert of dust and 
doabt of this present age. 

There is, however, in connexion with all this vast sabject, an 
aspect of the highest importance, which cannot now be ignored, 
and which has become so closely associated with the sabject of 
this paper as to be now inseparable from it — ^namely, the 
incorporating of nnproved theories of Evolution into the religious 
teaching of the country, even including the adoption of the Evolu- 
tionist's theory of the origin of man as an integral part o^ 
Christian teaching. 

I should wish to express especial pleasure at the learned 
lecturer's admirable reference to the gradual but effective de- 
molition of that particular form of attack on the Bible which is 
known under the ^singularly attractive title of " The Higher 
Criticism," and which is attributable to the frequent dis- 
coveries being made in the East hardly more, may I add, than 
to the patient literary work of faithful divines and laymen in 
this country. 

However, this demolition is at present a Nemesis of which the 
Higher Critics seem to be hardly yet aware. 

I trust, however, and believe that a similar Nemesis, hastened 
by the labours of this Victoria Institute, will soon overtake all who 
have joined in the hue and cry against God and the Bible ; but 
whether it comes sooner or later, we have a right to expect that 
they shall fight on the side of Ood and the Bible who have set 
themselves apart for teaching and guiding the religious life of 
their fellow-conntrymen. 



Dr. Gladstone, F.R.S., writes as follows : — 

I have had no time to think over the very interesting and 
suggestive paper to which we have listened, but I may express my 
general concurrence with the views of the writer. Looking lately 
at the work of the Rev. A. D. White — A History of the Warfare of 
Science with. Theology — I was led to think how it has come to pass 
that the words of the Bible were appealed to to settle what is true 
or what is false in recent science. It is not that the sacred writers 
themselves make any claim t.o be authorities in this matter. They 
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do frequently introdace allusions to nature, but it is in the way ot 
illustration, or to direct the hearer's thoughts up to God, the great 
Creator and Ruler of the universe. The language in which this 
is done is usually that of poetry ; and I do not remember that in 
any case any didactic reference to nature is introduced by such a 
formula as " Thus saith the Lord." Most of the old pagan nations 
worshipped the sun or some other natural object, and, accordingly, 
they looked upon their priests or sacred books as expositors of 
nature. Is it possible that this same idea has been transferred, 
like many other pagan notions, to the Jewish and Christian 
writings, which make no such profession ? 

As to the question of creation by evolution ; there is no scriptural 
difficulty in receiving what is now the almost universally accepted 
view of the origin of different species of plants and animals, 
including man himself. Anyone who will take the trouble to look 
up the forty -eight or more passages of scripture where the word 
Bara is employed, will find that, as already stated, the word is 
never used except with reference to the work of God ; but it is 
not stated or even implied in any one of them that this creation 
was out of nothing, while it is impossible to attach such a meaning 
to such passages as Psalm cii, 18, Isaiah liv, 16, Ezekiel xxi, 30. 
The same is equally true of the thirty-eight passages in the New- 
Testament where /cr/fiw or its derivatives occur. I am fully con- 
vinced that, in making the material world as we see it now, God 
has proceeded by a method of gradual development similar to that 
which He has employed in revelation. 



ORDINARY MEETING.* 
Captain Heath, R.N., in the Chair. 

The Minutes of the last Meeting were read, and the following election 
took place : — 

Associate : — H. Hartshome, Esq., M.A., M.D., Japan. 

The following paper was read : — 



COMMON ERRORS AS TO THE RELATIONS OF 
SCIENCE AND FAITH. By George Macloskie, 
D.Sc, LL.D., Professor of Biology in Princeton 
University, U.S.A. 

IN a memoir of the great investigator, Joseph Henry, it is 
stated that, whilst he was of a devout spirit, he was not 
much troubled by physico- theological controversies. He 
thought it would be strange if, in an advancing world, the 
theologian and the investigator in their independent paths 
should not occasionally misunderatand each other. And he 
held that men should not lower their scientific flag in order 
to conciliate theology, or lower their Christian Hag in order 
to satisfy scepticism. Like many other thoughtful men, he 
knew that, as between Christianity and science in their own 
essentials, there is no quan-el ; and that on neither side of the 
controversy over them is there a monopoly of blamelessness. 
It is instructive to observe how largelv ex-President A. D. 
White's able sketches of the conflict bear on tenets once 
accepted by all schools and professions, and how the 
development of science has involved a reconstniction of 
men's ideas of jurinpiaidence and philosophy and therapeutics 
as well as of physico-theology : and to note that the one 
general truth evolved by history is that a worthy clergyman 
even when well read in divinity and in classical literature, is 
not safer against error in hie scientific excursions, than is a 
brilliant scientist when he turns anti-theologian. This is a 
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wholesome truth which ought to commend itself to our 
hearts. The following notes are also directly suggested by a 
historical review of our problem, and appeal to those who 
attempt the eoiiciliatiou of science and faith. 

1. In view of the relative iudependence of the testimony 
for religious and scientific doctrines, all that should be ex- 
pected is a general harmony; and to press for excessive 
conformity is dangerous. In fact no sound method of 
homologizing the Bible and natural science has been dis- 
covered ; nor was it ever possible in the formative stages of 
science to effect their harmony. Thus it comes that all the 
well-meant efforts iu this direction have been necessarily in 
great measure failures ; and any efforts that we may make 
must be provisional, as they have to do with sacred exegesis 
and scientific opinion, which are growing, and therefoi*e 
changing, tilings. Munro Gibson has enforced this principle 
by reminding us that men have fought for Milton's ideas as 
passionately as if Paradise Lost had been added to the 
Canon. Tne same error is gladly accepted by sceptics, who 
insist on the Miltonic idea of creation as the only Scriptural 
idea* and therefore insist on the incompatibility of Scnpture 
with well-established science. To harmonize Scripture and 
science is good, if the harmony be provable beyond doubt ; 
even a general refutation of cnarges of their discordance is 
useful. It should be remembered that there is a large un- 
explored hinterland between oiu- science and the exegesis 
of the early chapters of Genesis; and the anti-scientific 
divine is always sure to join hands with the anti-religious 
man of science in filling this region with impassable barriers. 
We must, however, carefully keep our intei'pretations of 
Scripture untainted by our scientific ideals, and we must 
keep our science clear of theological glosses. If Hugh 
Miller had succeeded in engrafting his Testimony of the Rocks 
upon the narrative iu the Book of Genesis, every new 
depai'ture on either side would have brought a rupture. 
Some parts of the bright volume on Natural Law m tlie 
Spiritual World appear to us to err in this respect, often 
modifying its theology for the sake of completely harmoniz- 
ing with its science. It would also be wrong, we think, for 
churches to readjust their delivei-ances as to the creative 
week, so as to embody Miller's or any other particular view 
of the creative days ; although it might be proper to elimi- 
'-"^- ^rom them any definite interpretation which has been 
to be untenable. The general harmony of the 
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Mosaic cosmogony with geology is sufBciently clear; but 
every man who in the present state of our knowledge ven- 
tures to develop their harmony in details is sure to fail. 

2. Neither reason nor Holy Scripture gives us any war- 
ranty for restraining scientiHc researches or speculations; 
and any attempt to restrain them proves our ignorance of 
the laws of investigation, and is a usui-pation of the rights 
of human thought. On looking into the past, we learn that 
the most important discoveries were reached by men going 
blind-fold, and often going against the current of popular 
opinion. Men have used wrong methods, and arrived at 
valuable results; Columbus was wrong in the notion that 
westward was an easy route to the East Indies, but it was 
better to take the wrong route than to remain at home. 
Scientific inquirers claim the right to go wrong, to use 
wrong methods, if these appear the best, and not to be 
challenged as for a moral delinquency ; they also believe 
that religious councils (or even scientific councils) are as 
unfit to regulate their procedure as they are to instruct 
army commanders how to handle bodies of soldiery. The 
investigator may be astray in his views of nature, may be 
biased in his mode of drawing inferences, may be ignorant 
of the religious tendency of his opinions. But his erroneous 
assumptions may be a necessary step in his progress ; and 
we must let him follow out his own plans. Many illustra- 
tions bear on this. Sir Isaac Newton made his optical 
discoveries by the help of an erroneous theory as to the 
nature of light ; and we are almost certainly in the dark or 
astray as to the nature of gravitation, yet much useful 
investigation is in progress as to its subject-matter. All 
scientiHc investigation is at first groping in dai'kness ; even 
the student of mathematics must at the beginning of his 
course deal with minus quantities, and with their imaginary 
RQuare-rootJ?, and must learn to add and to multiply infinities, 
all which impossibilities prove to be both legitimate and useful. 

3. The right to investigate and to speculate carries with 
it the right to publish the speculations at any stage, and 
however crude. It is indeed to be remembered that if any 
man comes to anti-moral or to atheistical conclusions, he 
ought to hold himself responsible for the views which he 
actually entertains, however he has come to accept them. 
But a man who accepts particular views about science (or 
about histoiy or philosophy) is not to be held responsible for 
deductions that somebody else can justly or unjustly draw 
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from his opiDions. It rarely happens that one man can see 
all the bearings of the facts or theories on which his mind 
is occupied ; and a single investigator rarely completes a 
subject of his research. It is by the publication of his ideas 
that others are able to confirm or confute him. To prevent 
im verified pubUcation would have killed much of Sir Isaac 
Newton's work, as it was nearly two centuries after his time 
that the necessary rectification arrived. His errors were in 
many instances suggestive of further researches which led 
to the true explanation of phenomena. 

The constant appeal to verifications is characteristic of 
scientific theory. What is called the Higher Criticism in 
Literature is weak in this respect, at least as to its positive 
side of emendations and distributing fragments to hypo- 
thetical authors. Richard Bentley gave an object lesson of 
his method in his emendation of Milton, an imaginary editor 
included, which to us non-critical people would seem quite 
as justifiable as his revision of Horace, or as othere' parcelling 
out Moses and explaining the peculiarities of the Bible by a 
naturalistic quasi-e volution. Out of several possible theories 
about the origin of a book, the tests for determining which 
is the right view are rarely available; and the scientific 
method is to regard hypotheses as only hypothetical until we 
can verify them by tangible evidence. 

4. The enemies as well as the friends of religion are 
sometimes inclined to regard every novel scientific doctrine 
as necessarily atheistical. Some hail the new dogma as a 
weapon of destruction, others denounce it as perilous ; and 
both parties appeal to each other for confirmation of the 
opinion that the new dogma and the old faith cannot co- 
exist. Three-quarters of a century ago most of the English 
clergy thought that Geology was dangerous to men's reUgiou, 
and even geologists like Lyell were of the same opinion. 
Since that time we have come to the conclusion that the 
geologists were right as to their science, and tlie humanists 
were wrong, and that there is nothing specially wicked in 
the discoveries of the former. 

5. A very foolish and sinful practice is that of taking flings 
at the departments of science that are subjects of popular 
suspicion. A learned professor recently assailed Geology on 
the heavy charge that within the last century the geologists 
have changed their views two hundred times. He might 
have tnithfully said two thousand times: but he ought to 
have been ashamed to make such a charge, especially in 
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the remerabrance of the treatment meted out towards the 
geologists by men of his own kind. The fact of many 
changes redounds to the credit of science, if these changes, 
though limping and often stumbling, are on the whole 
progressive. The same objection is constantly reproduced 
in newspapers, sho\ving obtuseness that will condemn a 
branch of science because of its manifold advances. Will 
men condemn Geography because the map of the world has 
changed so much within the last century? Or will they 
condemn elsctricity because of the changes efiected in it 
since Franklin hoisted his kite? A livin^; science is always 
undergoing change, just as the living body is in a continual 
flux ; by many tentative efforts after light and truth, often 
with steps backwards, the research goes to new fields. The 
geologists had hard times between their own unavoidable 
blundering and the sharp criticism of many who did not 
sympathize with them ana did not comprehend their mission. 
The blame of opposing them does not belong exclusively to 
the clergy; proiessors in universities, eminent physicians, 
lawyers, men of humanistic and even scientific culture, all 
looked askance on the young foundling that was seeking ad- 
mission to the family of the sciences. We cannot understand 
how any intelligent Christian can now refrain from thanking 
God, and blessing the memory of the early geologists who 
fought for and won the liberty of studying in their own way 
the structure of the earth's crust. A living science, like a 
living college, and like a mighty nation, must be always 
changing, seeking something higher, and will regard its 
early struggles as the most honourable part of its history. 
On the other hand, a perfect science, no longer changing, is 
dead, useful perhaps to guide Chinese artisans in its applica- 
tions, but unworthy of further research. One of the draw- 
backs of the ancient classics as frequently studied is that 
they live too much in the past, without opening new lines of 
research : like aristocratic families that are proud of their 
record, though now decadent. Even in the classics, men hke 
William Ramsay have opened new lines of research which 
are reviving the fascination exercised by such studies on our 
ancestors; and the great attraction of the sciences is that 
they send their students in search of new fields. 

G. We take the opportunity of challenging a common 
assumption as to the Scripture narrative of the Noachian 
deluge. It is supposed tliat whether univei*sal or local it 
must have been simultaneous. A series of successive 
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devastating floods over many lands, with much, if not 
aniversjxl, destruction of human life, is what geologists 
know to have actually occurred. We do not advance this 
view as the correct exegesis of the record in Scripture, but 
submit it for verification. 

7. The conflict has now shifted from Geology to Biology^ 
and specially to the question of the origin of species, and 
still more directly to that of the origin of man. The various 
terms, Evolution^ Development^ Darwinism^ are, according to 
the USU8 loquendi of the scientific world, synonymous at 
least when applied to the organic world ; all of them just 
indicating the actual derivation in some way or other of 
distinct species from common ancestors. The term Natural 
Selection further suggests that the forces causing the produc- 
tion of new species are chiefly external, that in the struggle 
for existence they represent the influence of the environment. 
The name of Neo-lMTnarckians is now appUed to those who, 
believing equally with the selectionists in evolution, regard 
the forces as chiefly or largely internal, the organism itself 
when acted on by the environment responding by appropriate 
changes of its own structure. None of these views involves 
any assumption either for or against the supreme control of 
the Divine Being over the process of evolution, and over the 
environment and the movements of the organism. An 
evolutionist may, if he choose, say that it is all nature and 
nothing more ; another may say that nature is only a name 
for God's mode of du'ecting or effecting changes. 

Candid thinkers may be led to condemn this theory. An 
eminent British physicist is astonished at the '* coolness of 
assumption with which mere speculations are spoken of as if 
they were established truths." His criticism is thus far justi- 
fied — ^in that many praise evolution as if it unlocked all the 
secrets of the organic world, and yet no well-grounded 
theory of its rationale or its limitations has been reached. 
Neither natural selection nor Neo-Lamarckism goes back to 
the real origin of variations, a point which is yet unknown ; 
they are rather like interference in athletics, which may 
secm*e a clear field for the movements of variations otherwise 
initiated. So far, established evolution is only empirically 
true, and ought not to be applied too widely in a deductive way. 
Nevertheless one may be biased against it by one's mental 
habit as a physicist, accustomed to mathematical, or at least 
experimental, evidence. Such evidence is rarely accessible 
in Biology, as it is inaccessible in sociology and poUtics and 
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theolog}'. Yet appropriate evidence, and a great deal of 
it, favours some kind of evolution ; evidence from many 
widespread and independent sources ever cumulatively 
growing. The theory opens new lines of research, is con- 
tinually leading the way to new discoveries, often enables 
us to prophecy, and is reinforced by fulfilments of its pre- 
dictions. Thus by the only evidence that can bear on the 
case the general theory seems fairly established, and ought, 
we think, to be provisionally accepted. 

On many particular points, as the first origin of life and 
the origin of man, there are special difiiculties. The recent 
lecture of Professor Hubrecht at the Sesquicentennial of 
Piinceton University shows that the gcnealogj'^ of man 
cannot bo traced through either the apes or the lemurs, 
and that the nearest known ancestral form is away back in 
the Eocene formations, and even this one is only possibly 
ancestral ; a result which rather increases the sense of our 
solitude, and shows that whether miraculously produced or 
more slowly evolved, there must have been something very 
special in this case, and that our moral nature cannot be ac- 
counted for on any theory of naturalism. But let nobody 
fancy firom this that the evolution of man is disproved ; at 
any time discoveries may be made which will change the 
whole aspect of the question. For the Christian public we 
think the best attitude at this time is that taken by the 
late President J. McCosh, in these terms : ** If any one asks me 
if I believe man's body to have come from a brute, I answer 
that I know not. 1 believe in Revelation, I believe in 
science, but neither has revealed this to me ; and I restrain 
a weak curiosity which would teach me to inquire into 
what cannot be known. Meanwhile, I am sure, and I 
assert, that man's soul is of a higher order and of a nobler 
type." 

If any man can prove that evolution is false he Tvill find 
a ready hearing in scientific circles. But the trend of testi- 
mony goes strongly in the opposite direction ; and men are 
rendering a poor service to religion who attempt to get up 
an issue between it and evolution. Such attempts nearly 
always show misapprehension as to the meaning of evolu- 
tion. Here an able writer fancies that it can change a rose 
into a dandelion (which no evolutionist thinks possible), and 
argues against evolution because it fails to explain the 
origin of sex — which it, however, explains so w^ell as to 
turn this into an argument in its favour. A learned lawyer 
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writes a book entitled Creation or EvohcHon, entirely un- 
conscious of the additional alternative of ** Creation />y 
Evolution." Of course creation in this connection refers 
to the secondary creation of living things out of already 
existing matter, living or dead. The greatest error of 
Charles Darwin was the publication of his theory as antag- 
onistic to the Biblical record of Creation, an eiTor that 
summoned to his side the sceptics, and was a challenge 
to Christians. A well-known professor of divinity charges 
against Evolution, and against Biology in general, that it 
gives no place for mathematics and is therefore devoid of 
certainty. He does not appear to see that the same ob- 
jection nits Theology ; and if he knew more about Biology 
he would find that it contains a good deal of applied 
mathematics, as shown by Macalister on the Human 
Skeleton, and by Matthiessen on the Dioptrics of the Eye, as 
well as by the mechanics of levers and centre of gravita- 
tion of the body. Worthy men too often prejudice youth 
against Christianity bv making its defence rest on their 
misapprehensions; ancf many arguments offered to shield 
theology from new scientific theories will, when examined, 
be found to be the revival of the exploded theories of Cuvier 
and his follower. 

8. We think it wrong to denounce scientific work because 
of the infidelity of some of its disciples. Science is not 
God's way of saving men from sin, and it welcomes to its 
realm believers and unbelievers. The artificial selection of 
drafting off om* brightest Christian students to the Christian 
ministry has a tendency to leave the proportion of Christians 
going to other professions in a minority. Tliis drawback is 
aggTavated for scientific study by a system of criticism that 
informs a man that on entering science he must either deny 
his faith or renounce his independence ; and if he renounce 
his independence he mil never amount to anything in 
science. Nobody, not even the scientist himself, can draw 
the limiting line between legitimate and illegitimate argu- 
mentation ; and in grave cases the line has been di-awii 
wrongly, to the prejudice of both religion and science. 
We cannot foresee what we shall ultimately come to ; and 
to start with the resolution that we shall only see the side 
of science that will favour popular notions of physico- 
theology is to insure our incompetency and to prevent 
our ever getting to the front. The history of both 
Astronomy and Geology is the best argument in favour of 
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wide toleration, and the best proof that this is really not 
injurious to Christianity. Science cannot aflFord to walk 
in fetters, and an attempt to bind it must always have the 
effect of confining its prizes to the rebellious.* 

9. The error of the " evil tendencij " objection would merit 
a long discussion. Men brand unwelcome doctrines as 
having an evil tendency, when they see no direct answer 
to them. Our reply is that we cannot satisfactorily estimate 
tendencies ; that pei-sons holding different tenets are often 
alike distinguished for moi'ality ; that the real question as to 
the tnith is one of testimony ; if the evidence is suflScient we 
will receive the doctrine, and leave the tendency to take care 
of itself. In science, as in religion, we can only take what 
comes to us, without asking whether it is likely to prove 
beneficial or otherwise to faith. But the Christian scientist 
enjoys his religion in every step of his work, and its influence 
tends to confirm, not to weaken, his faith. 

10. It is sometimes an error to condemn a book because 
you do not accept its conclusions. If it shows honest re- 
search, it may be valuable and deserving of honour, though 
the author failed in the last stage. Such was Newton's work 
on light, already referred to, which served for generations 
as a scaffold for building up the science of optics. One of 
its prophecies was that we should find light to pass more 
rapidly through water than air; the fulfilment of this 
prophecy in the opposite sense, by Foucault in 1850, gave 
the roup de grace to the Newtonian theory, and established 
the wave-theory. DoUond committed a blessed blunder 
when he entered on a mathematical tournament against 
Euler, maintaining that a lens composed of differing 
materials, as glass and water, could never be cleared of 
its dispersive colours. He afterwards improved on his own 
work, when by reducing his arguments to experiment, he 
surprised and refuted himself, and established Euler's 
principle. Thus he became the fortunate inventor, and 
his son the manufacturer, of achromatic lenses, as the sequel 
of his antecedent error. 

11. A mischievous error bears on the relation of Divine 
Providence to Physical Causation. Able men have supposed 



 Oar freedom in Princeton fix)m any religious-scientific difficulty is 
chiefly due to the happ^ combination of intellectual independence and 
Christian sympathy, which characterized the late President McCosh, and 
which he encouraged in others. 
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that the less science you find in things, the more Divinity 
belongs to them. Some have seemed to think that Provi- 
dence is less providential, and miracles are less miraculous, 
if natural causation enters in any degree ; that *' all events 
truly miraculous " are produced " by the simple volition of 
God without the intervention of any subordinate cause/' 
We do not pretend to explain miracles as embraced in 
scientific causation; but we find in our Bible that winds, 
rain, hail-stones and floods are employed in the perform- 
ance of His mighty acts, and that the Bible does not 
trouble itself to say whether the acts are miraculous or 
only providential, and never gives a hint of the difference 
between primary and secondary miracles, which the theo- 
logian is careful to note. As to matters of Providence, the 
error appears on opposite sides ; the naturalist is so deeply 
impressed by natural laws that he says, *' Hands off! " to the 
supernatural ; the Providentialist proves his faith in the divine 
working by disparaging scientific explanations. Many of our 
worthy Christians have oeen grieved to find one part of nature 
after another rescued from chaos and subjected to natural 
law ; and to see that every step forward in science involves 
a mechanical, or more properly physical, explanation : so 
that now all inorganic nature, and in large measure the 
organic world, even the actual constitution of the human 
body, are reduced to physical causation. The old doctrine 
of ** vital force " is now superseded ; all the force in planta 
and animals has come into line with the doctrine of ** conser- 
vation of energy," and life itself has come to be regarded as 
only a directive immaterial principle, just as in a more 
•exalted sense God is not a force, but the Author and 
Director of all the forces of the universe. In the organic 
world the diflSculty of applying physical explanations to 
all the phenomena is very great. Darwin's attempt to 
apply these was, we think, worthy of commendation, 
tnough his success was very partial. Complete succesB 
would not, so far as we can see, involve the dethronement 
of Providence. The more advanced our theory of nature as 
a physical system, the more firmly established is our convic- 
tion of its origin from, and continued subjection to, the will 
of God. The investigator who does not see God, and who 
derives all his stock from human experience of antecedents 
and consequents, is often unable even to see causation, and 
sometimes fails to perceive either his own existence or the 
objective existence of the world : all is to him a phenom- 
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enoD or dream. It is hard for the investigator who does 
not believe in the existence of God to believe in the real 
existence of anything, even of his own personality. 

12. It is a mistake to suppose that a miracle should ever 
be capable of scientific explanation. Whatever is so explain- 
able is not miraculous ; and the iconoclastic service of science 
has been rendered in thus exposing mediaeval and modem 
miracle-mongering. The n priori improbability of the miracles 
of scripture as supernatural manifestations is removed by the 
extraordinary character of the redemption to which they were 
incidental. Each of them has a supernatural part grafted on 
to a natural basis. The basis is of course amenable to scien- 
tific exposition ; and some people fancy that when they have 
found tnis, they have '* naturalized " the whole miracle. 

13. It is an error to suppose that we can explain how the 
Divine Being operates upon nature. Some people argue 
that such operation would necessitate the injection of a 
new force ab extra. Malebranche's Occasional Causes, Leib- 
nitz's Pre-established Harmony, and Edwards* doctrine of Con," 
eursusy and the illustration of miracles by a supposed extra- 
wheel in a Babbage calculating machine,. are attempts to 
explain what from its nature must be always inscrutable. 
We cannot bridge over the gap between the genius of an 
inventor and the resulting machine ; or even between our 
own mind and the act of our hand. Yet we never suggest 
that mind has no control over body. If we could give a 
physical explanation of their relations, we should either 
materialize mind or spiritualize body. Thought may be 
regarded as the spiritual aspect of matter, but even this 
we are unable to prove. In a similar way, whosoever 
detects the divine contact with matter, as by reaching the 
Deity from a material starting point, will reduce Him to 
membership of the material universe, as surely as the sun 
and the star Sirius have been brought into our system. 
Any objection to belief in Providence, even in a particular 
Providence, because of our inability to comprehend its 
mode, would a fortiwi render it impossible for our own 
mind to act on our environment. It would on such princi- 
ples be as difficult for God even to know what is occurring 
m His world, as it is to direct it, as His knowledge may be 
regarded as a measure of reaction of the universe upon 
His own Being. Nor can our argument be evaded by a 
materialistic theory of mind itself; for whatever be its 
relation to its material investment, we must assume that the 

Q 2 
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Divine Being has at least an equally pervading relation to 
all nature. 

14. There is a wide-spread opinion that the acceptance of 
the evolutionaiy theory of the origin of man would destroy 
our faith in the great doctrines of the Gospel. Without 
going into detailed argument we think it can be shown that 
the Christian Evolutionist would still hold to the miraculous 
creation and endowment of the spiritual and moral nature 
of man, and to his immortality: and in general to the 
essential doctrines of our religion. The case woidd be the 
counterpart of that of the arch-evolutionist George Romanes, 
when he turned Christian. He came into the enjoyment of 
a new set of very happy experiences, and yet did not find it 
necessary to discard a single item of his scientific ideas. 

15. We deem it a mistake to assume that the conflict 
between science and faith is only mischievous ; and we hope 
that people will remember that *' science falsely so-called" 
is not in the Revised Version, and that the passage so 
rendered in the older version does not contemplate what we 
call science. Bad things are very often ventilated in the 
name of science ; and the conflict is hurtful when scientific 
scepticism goes on the war-path, or when students of science 
are suspected by the community. But even here there are 
compensating benefits. Sharp criticism is wholesome both 
for Christianity and for science; it compels people to re- 
examine their foundations and to marshal their evidence. 
Christianity owes to science the overthrow of superstitions, 
and greatly improved conceptions of the works of God, also 
new confirmations of Scripture and refutations of once 
dominant idolatries. Both religion and science are greatly 
helped by the brisk controversy that attracts the public 
attention. No subject is ever of much interest until it be- 
comes a matter of debate : — the debate resulting from and 
often adding to men's appreciation of its value. If physical 
and religious questions were all settled, they would lose their 
attractive force. The discussion is going on all along the 
line, and he who believes in his cause will have no fear of 
the result. 



On the motion of the CHAUiMAN a vote of thanks was accorded to 
the author. 
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Discussion 

The Chairman. — We have listened with great interest to this 
paper, which covers a large gronnd, and the subject is fall of 
interest to all those present. Professor Macloskie has treated the 
subject from a very broad and liberal point of view, and we are 
much obliged to Dr. Kidd for reading the paper so distinctly and 
clearly to us. 

Dr. Kidd. — I only wish to make a few remai*ks in explanation 
of the apparent inconsistency which arises on my reading the 
paper. I suppose it is by the fitness of things that I have been 
asked to read the paper, in which there appears to be a rather 
strong condemnation of the attempt to set up an issue between 
relic^on and evolution ; so I desire to explain that I cannot go 
entirely with those views of Dr. Macloskie*s in which he speaks of 
evolution alternated by creation and that evolution is only creation 
by evolution. I think that is to confuse things that differ. I do 
not think that any service will be rendered to either science or 
religion by evading an issue of this kind, which has been raised for 
a generation, or more, and which will be always raised, by the 
question whether this world came into existence, as we see it now, 
by a process of development from nebulae, or whether by the 
direct agency and work of God. 1 desire to say that I take the 
view of the creation which is given in Genesis i, 1 : " In the 
beginning God created the heaven and the earth," and that word 
^' create '* as used there is used only as applying to the agency of 
God and never of man. It refers to bringing into existence that 
which never existed before, and one must be prepared to stand or 
fall, I think, by the meaning of the word "create," and not by 
this half-hearted ** creation by evolution," which is an attempt to 
" run with the hare and hunt with the hounds." " Of course 
creation^ in this connection, refers to the secondary creation of 
living things out of already existing matter, living or dead.*' But 
that lower form of creation is too small altogether to be taken for 
man by those who believe in his special creation. However, I 
think the paper is a very valuable one for this Society. 

Dr. Gladstone, F.R.S. — I can only say that I have not had the 
time pr opportunity to study this paper so as to speak to my own 
satisfaction npon it. I never saw it until this morning when I 
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was jast leaving borne, and then I looked at it and was struck with 
it, and thoaght I would manage to be bere tbis cftemoon. As to 
tbe general tone of it, I agree almost entirely witb tbe statements 
bere, and I agree also witb tbat book wbicli is referred to on the 
first page, viz., that of Ex-President A. D. White — his able sketches 
of the conflict between religion and science. I think that is one 
of the most valuable and important books that have come out 
recently. 

The subject here is one that I have been thinking of, certainly, 
for this last sixty years, for even as a child I used to think of these 
things, and I have in my pocket a little paper. It is, I believe, 
forty years old, and it is headed ^* The Development of tbe Divine 
Revelation." It appeared to me, during the discussion about 
Darwinism and development and evolution, the discussion seemed 
to be too old. Theologians have been constantly believing in the 
development of the Divine Revelation. Why should not they 
believe in various forms of beings upon the eai*th ? I welcomed 
that book of Darwin's The Creation of Species^ because it 
explained a number of difficulties I felt then, and it seemed to me 
to tell you so thoroughly the nature of God's way of dealing with 
the universe ; but I must not speak of personal feeling in that 
matter. 

There are many matters which are very well worth considering 
as bearing on the whole history of this controversy. I am inclined 
to think that a great argument might be advanced in regard to it 
which I have not yet mot with, viz., that in very eai'ly pagan 
times the old religions of the old world were, to a large extent, 
natural religions. Natural forces were looked upon as deities, and 
the prophets were the expounders of nature, and strange wore the 
explanations they gave. They were to a large extent hypothetical, 
but I know the tendency is to give them a literal meaning ; but it 
is curious, I think, why it should be considered necessary that the 
Sacred Writings should give the true revelation as to Nature. 
The writers of the Bible never professed to do that, that I can see. 
They, of course, frequently refer to Nature, and with the exception^ 
perhaps, of that passage in Genesis i, which of course is matter of 
an exceptional character, they do not lay down anything except 
just speaking of the objects round about them in such a way as 
an intelligent person would employ. Look at the descHptions of 
Nature in the Psalms ! They are in poetic lane^uage, and veiy 
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beantifnl they are. Tbey are not intended to teach us what the 
dubjects are, bat to lift our minds up to Ood as the Creator, the 
GoverDor, and Director of all. So with the teaching of the Great 
Master Himself, fie took lessons from all the different objects 
round about Him. He used these lessons frequently, in a some- 
what poetical sense, e.g., '* Consider the lilies of the field, how they 
grow ; they toil not, neither do they spin : and yet I say unto you, 
that even Solomon in all his glory was not arrayed like one of 
these." That is poetical or metaphorical. Our Lord spoke of 
those objects that were round about Him, and used them as great 
lessons, and I think tlie desciiptions of Nature throughout the 
Bible are only employed in that way to direct us to higher and 
greater things. 

In regard to the qnestiou discussed just now as to ci*eation, I 
believe thorouglily with the writer of this paper in creation by 
evolation, and I do ho because I think we ought to use all those 
words, as nearly as we can, in the scriptural sense of the term, 
and therefore I use the term creation in the sense in which I think 
it is used in scripture. This word is always applied to the work 
of God, and never to the work of man — I believe that is invariable — 
but in the dozen or twenty cases in which it occurs in the Old 
Testament it is never once used, I believe, for *' creation out of 
nothing.** In Genesis i we have it, " God created the heavens and 
the earth " ; but of course the question then arises as to what 
He created tliom from — whether from nothing, or from things 
that already existed. 

When we come to other parts of the Bible, we find the 
Psalmist speaks of the animals and plants then existing, and the 
earth, as having been created by God. Of coarse they were 
created in the ordinary way — not made out of nothing, bur by 
evolution. I think I am right in saying jou will find that half, or 
more than half, of the cases in which the word creation occurs, it is 
clearly a creation from something which preceded it, and in the 
other instances there is nothing to indicate it one way or the other. 
It appears to me that the idea of God creating by a gradual 
progressive method is a far greater and far more noble and far 
truer conception of His work than that plan which is believed in by 
those who do not hold that view. 

I hope you will excuse my mentioning in this very simple and 
rough way some of ray thoughts on the subject. 
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The Rev. Dr. Porte. — Perhaps I might be permitted to say, in 
regard to the statement that has been made in this room that God 
is supposed to have created man out of nothing, or anything out 
of nothing, that as far as I know Genesis there is no such 
statement made, and as far as I know most ordinary students of 
the Bible never hold any such theory. We hold that God formed 
this world as it now is by a process of stasres, as we believe, from 
what is described as something " without form and void." There 
is not a word about its being formed out of nothing. We know, I 
hope, what that something " without form and void " means. 
Creation does not profess to go beyond this, that God took that 
which existed then, and perhaps every process or stage lasted 
millions of years. I suppose many of us believe (who are not 
otiierwise believers in evolution) in a certain sort of evolution 
spoken of in the Bible, an evolution from a lower to a higher 
thing. We believe in animals of which we are told remains are 
amongst us to-day, those strange, marvellous creatures that for 
many generations lived on the earth and have passed away ; bnt 
I think that many of the leading scientists acknowledge that 
there is not the slightest link between successive generations of 
various birds, beast?, and fishes. We speak of the successive 
stages of the world, and when it comes to man himself we are told 
that God formed man out of the red earth, that He took the earth 
and built up man, and, as was said just now, God formed him a 
perfect creature. 

Mr. Thrupp. — The inevitable conclusion to be drawn from the 
arguments of the two last speakers is that God did not create 
material. To my mind that is an utter fallacy. The great 
mischief, I think, in all discussions of tin's question of evolution 
is that it is assumed that evolution is proved. The great 
difficulty of studying the subject thoroughly prevents a very large 
number from going into it, and therefore they more readily accept 
as proved that which great men have laid before us. But now, to 
refer to the paper itself, we see what a great assumption it is to 
take evolution as proved and as a thing we have to reconcile with 
religion. At p. 222 you find these words : *' Neither natural 
selection nor Neo- Lamarck ism goes back to the real origin of 
variations, a point which is yet unknown.'* In other words, 
that the very first step of evolution is not proved — not known. 
If people would only think thoroughly upon it and really study 
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it, thei*o are such constant admissions, even from those who 
contend for it, as to make them pause before tliey accept it as a 
thing proved. Take Wallace, who was the co-originator, in this 
century, witli Darwin of the theory of evolution. In his work 
(^Darwinism I think it is called) he distinctly stated that there were 
three exceptions in the development of the world — the origin of 
life, the origin of mind, and the origin of spirit, and he uses this 
remarkable phrase : that as to these three " they must have 
originated from the spirit world." 

Wallace has stated that he is an evolationist, and people 
seem to think that he has accepted all the varioas statements 
put forward by evolutionists ; but when a man, standing so 
much in the forefront as he, makes the.se distinct exceptions, 
how can we say that evolution is proved ? The fair argument, 
therefore, is, if these three grand steps or stages in the development 
of the world are due, not to materialism, not to naturalism, not 
to any development, but are the actual work of the Grreat Supreme 
Spirit outside the world altogether, it is but reasonable to assume 
that in all other matters there is the same ruling Spirit bringing 
^aboui and causing all things ; and if we once believe that mind 
was created, that life was created, and that spirit was created, 
what difHculty is there in assuming that the very first animal, 
fish, and vegetable were also created ? In all these matters there 
has been too much assumption that evolution is proved. 

The Rev. Dr. Porte. — I am afraid I have been accused of what 
may be considered very shaking heresy, which I have no idea of 
promulgating. The last two speakers have said that I had 
practically declared my belief in the eternity of matter. I 
•declare no such thing. I do not believe it for a moment, and 
I never dreamt of such a thing. 

Dr. Gladstone. — I do not know whether it is necessary for nie 
to say that I believe God is the Creator of all things, and that He 
is now evolving, by gentle stages, from the imperfect to the 
perfect, and from the inferior to the superior. 

The discussion, which was of unusual length and interest, was 
continued by the Rev. A. M. Cheurill, Colonel Aloes, Professor 
Langhokx Orchard, Dr. Haywood Smith, Captain Petrik, and 
Professor Hull. 
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THE SCOPE OF MIND. By Alfred T. Schofield, Esq., 
M.D., M.R.C.S.E., etc., Chairman of the Council of 
Parents' National Educational Union. 

A FULL concept of mind must be the basis of all true 
physiologico-psychical education, and also has a 
direct bearing in its issues on every stage of life ; more 
particularly on those earlier periods when the character is 
formed. And this is becoming of increasing importance 
from the great interest that is being taken in the mental 
development of children. It is not too much to say that 
true education or true child-culture must be based on a full 
and broad concept of mind. 

There can be no doubt that amongst psychologists the 
concept is changing and enlarging. The causal force at 
work is at present largely Gennan, where the new is per- 
haps accepted as the true with a greater facility than with 
English scientists, who carry all their national stolidity and 
doggedness into their studies, and still move on stereotyped 
lines with proper reverence for established authority. 
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IiivestigartiouB and inferences are more boldly pushed and 
more rapidly made abroad, and perhaps not unfrequently 
supplemented by that inner consciousness whose dicta are 
incapable of verification or proof. We have, however, in 
England notable exceptions to the nile of "follow-my- 
leader " whom we shall often quote, but whom at present it 
is needless to name. 

Historically, distinguished men have from time to time 
striven to enlarge our concept, but with indifferent success 
from the want of support from the physiological side, which 
only of late years has made much advance, and on which all 
future psycjhology must be increasingly based. A decided 
impetus from an iiTegular but prolific source has undoubtedly 
been recently given in the phenomena laid bare by hypnotism, 
and it is somewhat significant that all modern psychologists 
feel constrained seriously to discuss and examine these 
phenomena. 

At the same time deliberate efforts have not been wanting' 
to check and ridicule all concepts of mind that exceedea 
the old time-honoured definitions, lest the new wine should 
burst the old bottles ; while many physiologists so far from 
extending our horizon, have definitely limited all idea of 
mind to a function of matter. Thus, while there is generally 
a consent to extend our ideas, in most quartera they are 
limited in others either by flat denial of a non possumus kind, 
or by a physiological materialism ; both, though the off- 
spring of different schools, being probably expressions of 
the smallness of our thi^ughts compared with the largeness 
of our subjecu 

One word of explanation perhaps is needed as to why the 
present writer deals with suojects so abstract and abstruse. 
[t is because, being a physician in constant contact Avith 
nerve and mental phenomena, and witnessing continually 
the powers of that wliich ho desires to recognise as mind, 
both in the production of disease, and in a power of 
relie^nng and curing it, that the writer has been forced to 
study these matters. It would in his opinion be well if 
all physicians and surgeons investigated these powers more, 
which, when known, give a key to many unexplained and 
perplexing lapses from, and restorations to, health. 

Without further preface, therefore, we will proceed to 
consider the relations of mind and matter. Such questions 
bristle Avith difficulties, and like unpractised navigators 
when exploring the stream of knowledge, we must take 
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especial care at the outset to avoid those numerous rocks which 
project from either bank, on which we might early suffer 
shipwreck from the temptation to exceed our limitations. 

For instance, are the psychical and the physical the two 
Cartesian clocks, abysmally apart, which, when wound up, 
nevertheless correspond tick for tick? Or shall we follow 
Professor W. James when he says,* "The simple and 
radical conception dawns upon the mind that mental 
action may be uniformly and absolutely a fimction of 
brain action, varying as the latter varies, and being to 
the brain action as effect to cause." 

" This conception " (he continues) " is the * working hypo- 
thesis ' which underlies all the * physiological psychology ' 
of recent years." To adopt one theory is to be proclaimed 
a dualist, to adopt the other, a monist, and we would there- 
fore avoid both, the more especially as neither contains the 
whole, but each contains a part of the truth. 

For instance, the nbysmal distance between mind and 
matter is shown in that while " physical phenomena are 
phenomena in space, psychical phenomena are phenomena 
in time only,"t for it is a fundamental thought to grasp that 
mind cannot have a " seat," as it has not any extension in 
space, having no relation ^vith it that we know of. It does 
not cover a surface or fill a volume. It is only related to 
time. In this we follow, of course, the popular assumption 
that time and space are essentially different, neglecting cer- 
tain speculations as to time being after all a spatial extension 
(in a fourth dimension). The extent of the connection 
between mind and matter is still unknown, though it has 
furnished material for discussion for centuries. 

Some like Professor Clifford make psychical action univereal 
in matter, others like Descartes limit it to man only, while 
Schopenhauer from a broader standpoint says, *' The mate- 
rialists endeavour to show that all mental phenomena are 
physical and rightly so, only they do not see that on the 
other hand every physical is at the same time metaphysical." 

Lest, however, we should become dogmatic on these 
relations we are reminded that the whole material universe 
may be, after all, but an inference of mind, and that matter 
and mind may not be two but one, the former being in this 
view a projection of the latter, rather than the latter a 
function of the former. 



* Psycholoji/y W. James, \i, 6. t Human Mbid^ Jas. Sully. 
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Professor Herbert says,* "The common supposition, then, 
that the material universe and the conscious beings around 
us are directly and indubitably known, and constitute a 
world of 'positive' fact, in which reason can certainly 
pronounce without any exercise of faith ... is an 
entire mistake, based upon astonishing ignorance of the 
essential limitations of human knowledge, of which thinkei'S 
who lived in the very dawn of philosophy were perfectly 
aware. The fact is we are equally obliged to transcend 
phenomena, and to put faith in events and powers and 
realities which do not appear, when we recognise the past, 
or the distant, or the material universe, or the minds of men, 
as when we infer the existence of God and of the unseen 
world." 

That life involves mind has, of course, like all else, been 
vigorously disputed and equally vigorously affirmed. "Life,* 
Kays Professor Bascom,t "is not force, it is combining power. 
It is the product and presence of mind." No mechanical 
process can indeed ever adequately represent or account for 
the processes of life, and yet life is not in itself a force, it ia 
the power to use force for miique ends. 

The extent to which the word "mind" may be em- 
ployed as the inherent cause of purposive movements in 
organisms is a very difficult question to solve. There can 
be no doubt that the means employed to produce such 
movements are the natural forces, but behind these the 
directing and starting power seems to be psychic. "From 
the first movement," says Dr. R. Dunn in the Journal of 
Mental Science^ " when the primordial cell-germ of a human 
organism comes into being, the entire individual is present, 
fitted for human destiny. From the same moment matter,, 
life, and mind are never for an instant separated, their 
union constituting the essential work of our present exis- 
tence.'' Again, " one cannot forbear assuming in the vital 
process of each individual organism an idea^ which contin- 
ually supports and renews the organism.''^ Carpenter goes 
further 8till.§ **The convertibility of physical forces and 
correlation of these with the vital and the intricacy of that 
nexus between mental and bodily activity which cannot be 

* RecUisHc ABsumptions of Modem Science Examined, Professor Herbert,, 
p. 455. 

t Comparative Psychology, Professor Bascom, p. 58. 
X Peychdlogy, F, Kirchener, p. 141. 
§ Mental Pkydology, 
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iinalysed, all leads upwards towards one and the same 
-conclusion — the source of all power is mind. And that 
philosophical conclusion is the apex of the pyramid which 
'has its foundation in the primitive instincts of humanity." 

It would thus appear we cannot define whei'e psychic 
action begins, for however far we travel down in the scale 
of life, psychic action is seen. " Entirely ignorant as we 
are/' Maudsley remarks, "we certainly cannot venture to set 
bounds to its power over those intricate and insensible 
molecular movements which are the basis of all our visible 
bodily functions . . . There are many more things in the 
reciprocal action of mind and organic elements than are yet 
dreamt of in our philosophy."* 

Regarding the unicellular organism Professor W. H. 
Thompson in his Belfast address in 1894 actually says, *'The 
amoeba present active and spontaneous movements, and here 
one not only meets with a power of choice, but also an 
intelligent consciousness in selecting food." 

Maudsley observes, " An organism plainly has the power 
(call it intelligent or call it what you will) of feeling and 
•eschewing what is hurtful to it, as well as of feeUng and 
-ensuring what is beneficial to it."t 

Perhaps one instance of this may be given. Romanes 

observesj " No one can have watched the movements of 

certain Infusoria without feeling it difficult to believe that 

these little animals are not actuated by some amount of 

intelligence. There is a rotifer whose body is of a 

cupshape, provided 'vvith a very active tail armed with strong 

forceps. I have seen a small specimen of this rotifer 

attach itself to a much larger one with its forceps, the large 

rotifer at once becoming very active and springing about 

with its burden till it came to a piece of weed. It took firm 

hold of the weed with its own forceps, and began a most 

exti-aordinary series of movements to rid itself of the encum- 

iDrance. It dashed from side to side in all directions; but not 

less sui*prising Avas the tenacity with which the smaller 

rotifer retained its hold, althou^j^h one might think it was 

Toeing almost jerked to pieces. This lasted several minutes, 

^ill eventually the small rotifer was thrown violently away. 

Jt then returned to the conflict, but did not succeed a second 



* Mind and Body, Maudsley, vol. i, p. 39. 

t Ibid., vol. i, p. 7. 

J Animal Intelligence, Romanes, p. 18. 
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time in establishing its hold. The entire scene was as like 
intelligent action on the part of both animals as could well be 
imagined. So that if we were to depend upon appearances 
alone, this one observation would be suflScient to mduce one 
to impute conscious determination to these micro-organisms." 

However strongly such an illustration as this proves the 
presence of psychic force, all may not be agreed as to the 
question of consciousness. By some it is assumed, as we 
have said, to accompany all psychic action. 

That unconscious psychic action is to be attributed to plants 
seems a little startling and need not be pressed, but on the 
other hand we think it must be admitted in all animals. 

Dr. Noah Porter says,* ** The first acts of life, whether they 
pertain to body or soul, are unconscious," and when Herbert 
Spencer says,t " Reflex action is the lowest form of psychical 
lite," he thereby tacitly admits unconscious mind action in 
animals. 

When we proceed higher in the scale another question 
arises with regard to instinct and intelligence ; but again we 
are confronted with the inscrutable problem of the connection 
of the two, and the ori^n of the former. 

Consider an illustration given us by Romanes from a class 
by no means renowned for instinct or for intelligence. 
"Sticklebacks swim quietly about amidst rapacious pike which 
do not attempt to attack them ; for if by oversight a pike even 
actually attempts to swallow a stickleback, the latter with its 
projecting dorsal spines sticks in his throat and the pike must 
mfallibly die of hunger, and accordingly cannot transmit his 
painful experience to posterity."} 

Proceeding one step higher to insects, their instinct or 
intelligence is summed up by Professor Lindsay in the 
following 15 psychic phenomena§ : — 

1. Co-operation for a given pui'pose. 

2. Division of labour, working by turns, and relief 

Earties. 
edience to authority, including language of com- 
mand. 

4. Understanding a language (often of touch). 

5. Organization of ranks and military discipline. 



 The Human Intellect, N. Porter, p. 100. 

t Principles of Psychology, Herbert Spencer, vol. i, p. 428. 

X Animal Intelligence, Komanes, p. 99. 

§ Mind in AninialSy LindBay, chap. vi. 



240 A. T. SCHOFIELD, ESQ., M.D., ETC., ON 

6. Knowledge of possession of power and use of it ; 

subjection of tne weak by the strong. 

7. Judicial punishment of disobedience or rebellion. 

8. Forethought, real or apparent. 

9. Practice of agriculture, harvest and storage. 

10. Respect for and interment of dead, 

11. Mourning in bereavement, or it^s resemblance. 

12. Funeral ceremonies, including processions. 

13. Use of natural tools, instruments, and weapons. 

14. Passions of rage and anger. 

15. Imagination and its derangement by hypnotism. 

Now how far are these phenomena of instinct and how 
far of intelligence ? 

We fear a solution that will meet all difficulties has yet to 
be discovered ; meanwhile we may accept the broad state- 
ment that instinct is unconscious psychic action. "As in 
human ideation," says Kirchener, " we find in instinct the 
action, unconscious and yet purposive, whose consejiuence 
is indeed much more certain that that of human ideation."* 

Leaving now these perplexing and yet unsolved problems 
that surround the thieshold of our inquiry, let us pause for 
one moment to consider the present position and aim of the 
science known as psychology. 

Its definition, given by Professor Ladd and quoted by Pro- 
fessor JameSjt is — the description and explanation of states 
of consciousness as such. In this explanation it assumes as 
tnie two peculiar data} : — 1. Thoughts and feelings, or what- 
ever other names transitory states of consciousness may be 
known by. 2. Knowledge, by these states of consciousness of 
other things. 

Psychology is, however (until lately), so fettered and 
bound by its arbitrary limitation to the discussion of states 
of consciousness that it is thus described (or decried) by 
James§ : ** Psychology is but a string of raw facts, a little 
gossip and wrangle about opinions ; a little classification and 
generalization on the mere descriptive level, a strong pre- 
judice that we have states of mind, and tJiat our brain 
conditions them ; but not a single law in the sense in which 
physics shows us laws. At present psychology is in tho 



 Psychology y Kirchener, p. 138. 
t Psychology i W. James, p. 1. 
t Ibid., p. 2. 
§ Psychology, W. James, p. 468. 
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coiuHtioii of physics before Galileo and the laws of motion, 
or c)f chemistry before Lavoisier." 

We have pui*posely paused over this word " psychology " 
and given these extracts in order that our temerity may not 
be deemed so excessive in endeavouring to overthrow its 
most cherished dogma, and to enlarge our conception of the 
word mind. 

After all not only have we a bouse divided against itself 
but one in a state of chaos : a science bristling with contra- 
dictions, its greatest agreement being in the general propo- 
sition that consciousness and mind are one and the same, 
the sphere of the latter being entirely defined by the extent 
of the fonner, and that to speak of unconscious mental pheno- 
mena is to stultify the meaning of words, to betray confusion 
of thought and as a matter of fact to talk nonsense. It is 
this proposition and no less that we seek to overthrow, it is 
these bonds that we hope to burst, in the firm belief that it is 
mainly for want of a broader basis, and on account of this 
rigid adherence to this narrow, and we may say efiete, shib- 
boleth that psychology has not made a greater advance 
and reared a more imposing stinicture. 



The way will be better prepared for the consideration of 
the connection of mind with consciousnessif we briefly touch 
upon two points; first, the connection of mind and brain, and 
se(;ondly, the various mental qualities connected with their 
action, and constituting our personality. 

To some it is very difficult to draw the line between mind 
and matter in the human brain. 

The intelligible connection of the two is well expressed by 
Dr. Browne, ''The great character of cuiTent opinion appears 
to be that wherever there is nerve there is psychical function, 
actual or potential, which may rise with the range of con- 
sciousness.* Not only is there apparently inseparable con- 
nection during life between the nervous structures and 
mentiil phenomena, but the latter are clearly dependent on 
the fonner. The ordinary condition of the nervous system 
is like that of a moderately charged battery, that can be dis- 
charged by the completion of the circuit and re-charged by 
the blood. The will can complete the charged circuit. Alental 
causescan produce physical effects and physical causes mental 



* Dr. W. A. F. Browue in Jonraal of ^fe)ltal Science, vol. xii, p. 321. 

R 



242 A. T. SCMOFIELD, ESQ., M.D., KTC, ON 

eflects." " We have every reason to believe/* says Professor 
Bain, " that with all our mental processes there is an unbroken 
natural (physical) succession/' Herbert Spencer says, "No 
thought, no feeling, is ever manifested save as the result of a 
physical force. Tnis principle will before long be a scientific 
commonplace."* 

Having thus marked the intimate connection and inter- 
dependence of mind and brain we must, to keep the balance 
of truth, equally insist on the radical distinction between 
the two. *' The intelligence of man," says Calderwood, "* as 
known in personal consciousness, is of a nature entirely 
distinct from any sensory apparatus. Mind is not a product 
of cerebral evolution."t Again Herbert Spencer sounds a 
timely note of warning, " Here indeed we arrive at the 
barrier which needs to bo perpetually pointed out alike to 
those who seek materialistic explanations of mental pheno- 
mena, and to those who are alarmed lest such explanations 
may be found. The last class prove by their fears almost 
as much as the first prove by their hopes, that they beUeve 
that mind may possibly be intei-preted in terms of matter 
whereas . . . there is not the remotest possibility of ho 
interpreting it. For the concept we form of matter is but 
the symbol of some foim of power absolutely and for ever 
unknown to us. 

*' Mind is also unknowable, and the simplest form under 
which we win think of its substance is but a symbol of some- 
thing that can never be rendered into thought. Neverthe- 
less were we compelled to choose between translatinjii; 
mental phenomena into physical phenomena, or of trans- 
lating physical phenomena into mental phenomena, the 
latter alternative w^ould seem the more acceptable.^'J 

It may not be out of place here, having touched upon 
the connection of mind and brain, to give a brief descrip- 
tion of the latter as far as it throws light on mental 
activities. 

For tliis pnrpose then besides the obvious divisions of the 
brain into greater and lesser (or cerebrum and cerebellum) and 
into two halves right and left, we may divide the cerebrum 
into three regions, consisting from above downwards of 
"cortex" or surface brain, "basal ganglia" or mid-brain, and 
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" medulla '' or lower brain, each of these containing a large 
proj)ortion of the active agent in brain work known as grey 
matter, which consists of masses of brain cells. 

The niednlla or lower brain connects the spinal cord 
below with the mid-brain above, and is *' the co-ordinating 
centre of most associated movements."* It is in fact the 
organising centre for carrying on all the processes connected 
with the passive or vegetative life of the body as contrasted 
with the active or animal life. All the processes carried on 
here are far below the level of consciousness. 

The basal ganglia of the mid-brain are principally three 
in number ; the corpora quadrigemina, connected with sight, 
the corpora striata with motion, and the optic thalami with 
sensation. 

In this mid-brain we see the organization of the fimcfcions 
of animal life subject to, or of an inferior order to, the highest 
centres and conducted without consciousness. 

Lastly, we come to the cortex or surface brain, the seat 
of conscious mental life and the source of all voluntary 
actions. 

The cortex is the seat of conscious sensation, though we 
are by no means conscious of all that takes place even in the 
cortex, for innumerable sensations may, and probably do, 
continually reach it of which we are wholly or partially 
unconscious ; in many cases, of course, this is accounted for 
by non-attention. On the other hand, it would appear from 
recent researches that it is not possible to be conscious of any 
cun-ents that do not reach the surface of the brain. 

With regard to there being two hemispheres right and 
left, Gall, Spurzheim, Dr. A. L. Wigan, Sir H. Holland, 
and Brown Sequard conclude we have two brains united for 
common action, and that we have probably two minds acting 
normally in perfect harmony, but which can and do act 
separately in many conditions. 

When a nerve cell acts (whatever this means), impulses 
tend to pass off from it along its various connected nerve 
fibres, and the force and number of these impulses depend on 
the violence of the cell action ; if this is gentle there may 
be only a slight impulse passing off through the largest con- 
necting fibre (the freest channel) ; if the acti(m is violent it 
may overflow through the various connecting fibres in any 
direction. 



* Feriier, Functiotu of the Urain. 
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It appears that apart from the cortex, the nerve patlis in 
the lower pailK of the brain consist of sensori-niotor arcs, the 
nerve currents uiriving at the hinder part of the brain by the 
posterior part of the cord, and leaving the anterior gangHa, 
notably the corpora striata, and descending down the front of 
the spuial cord, in the resulting motor impulse. To use now 
the words of Dr. Hill :* " On these arcs, which collectively 
make up the lower system, are superadded arcs the loops of 
which he in the higher gi'ey matter (of the cortex). At the 
same time, therefore, that an impulse flows across the spinal 
cord as a simple reflex action, a certain part of this impulse 
is also diverted to the brain along fibres which ascend in the 
outer part of the spinal cord ; and from the brain descending 
fibres cany the impulse back again to the lower arc. One 
tiling is quite certain, namely, that the routes which are the 
most frequently used are tlie most open, and therefore the 
most easily traversed." 

All this means, speaking generally, that a nerve current 
aniviug at the brain may take one of three courees — either 
being directly reflected as action by the lower brain, or 
travelling in a short arc by the mid-brain in unconscious 
action, or in a long arc by the cortex in conscious action. In 
connection with this it may be observed that the cranial 
nerves have all two deep origins, the one in tlie basal 
ganglia of the mid or unconscious brain, and the other in the 
cortex or upper conscious brain. 

It only now remains for us very briefly to touch on the 
action and qualities of mind before reaching in conclusion 
the question with which we started : Is mind limited by 
consciousness? First of all then with regard to the old 
classical question as to whether the " mind," which we have 
seen is so inseparably associated with nerve cell action, is the 

{)layer or the tune of the harp, the rower or the motion of the 
)oat, — the harp and boat being both the nerve cells in 
question. 

Professor E. Montgomery of Californiat concludes " We 
are unhesitatingly cert-ain that our movements are not 
directed and controlled by the peripheral stimulation of 
sensory elements. In shaping our actions we are not 
slavishly executing the immediate promptings of our actual 

 Pa^jer on ** Keflex Action," by A. Hill, Ouitab., Victoria Institute 
Proo'cdinf/s, 1803. 

t E. Montgomery in Jftad, vol. v, p. 23. 
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cnvironinent. This is ho palpable a truth that no serious 
doubt coucerning the same has ever gamed or ever can gain 
ground." The existence of the will is proved by knowledge 
and experience. The consciousness of effort as well as 
pui-pose in will when running counter to prompting sensa- 
tions is strong proof (in spite of explanations) of its real 
existence. Carpenter says,* " It is clear the will is difterent 
from the general resultant of the automatic activities of the 
mind ; for in the firet place all alcoholic stimulants excite 
the automatic activity of the mind while diminishing the 
power of the will." No doubt, however, a large part of the 
mind runs in grooves, which though they may be unknown 
and unfelt are none the less real. The lines of mental func- 
tion are in many respects as definite as the lines of instinct 
in bees or ants. 

The three great divisions of the mind generally laid down 
by psychologists of feeling, knowing, and willing, first came 
from Germany before the days of Kant. 

Professor Dunn ti'aces the evolution of the three. " At 
birth the luiscent consciousness becomes awakened, purely 
«(*nsational at first ; and emerges step by step from self- 
consciousness to world consciousness, and through the idea- 
tional and emotional up to the intellectual." 

This, however, practically traces the rise of our mind to 
unconscious origins: and indeed all willing, thinking, and 
feeling are ultimately based on unconscious springs and 
trains of thought and motion. Even when developed many 
mental (jualities seem partly or wholly unconscious. Let 
us enumerate a few. Intuition may be conscious or uncon- 
scious. Perception is an example of conscious intuition. 
(ieneral synthesis may be conscious or unconscious, some can 
say why they think so and so, others cannot. 

Kant says, " Innumerable are the sensations of perception 
of which we are not conscious, altliough we nmst im- 
doubtedly conclude that we have some obscure ideas, as 
they may be called (to be found in animals as well as in 
man). The clear ideas indeed are but an infinitely small 
fraction of these same exposed to consciousness. That only 
a few spots in the gi-eat chart of cmr minds are illuminated 
may well fill us with amazement in contemplating this 
nature of ours.^t 
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'Jact^ the psychic analogue of touch, is a faculty of uncon- 
scious origin. 

The will itself may be unconscious. '* The conscious and 
unconscious wills are essentially distinguished by this, that 
the idea which forms the object of will is conscious in the 
one case, unconscious in the other."* 

*' If it is desired further to distinguish the two kinds of will, 
for conscious will language already offers the term exactly 
covering the conception — ^free-will; while the word 'will' 
must be retained for the general principle, which exists in us 
all, unconscious will.^f " We may regard it as settled that the 
laboratory of volition is hidden in the unconscious. That 
we can only get to see the finished result, and that the 
glances we succeed in throwing into the laboratory never 
reveal those unconscious depths of the soul where occur the 
reaction of the will on motives and its passage into definite 
volition.''} 

The discovery of the beautiful, and the ** creation of the 
beautiful by man proceed from unconscious processes whose 
results the feeling and the discovery of the beautiful repre- 
sents in consciousness, and forms the starting point of further 
conscious work which however at every stage needs more or 
less the support of the unconscious."§ 

The ordinary artist does everything with conscious choice. 
There is a lack of *' divine frenzy, the powerful breath of the 
unconscious, which appears to consciousness as higher and 
inexplicable suggestions which it is forced to apprehend as 
facts, without ever being able to unravel their source.^l 
•* The difference between talent and genius is the difference 
between the conscious and the unconscious."!! 

Instinct is not the result of conscious reflection, not a con- 
sequence of bodily organization, not mere results of th*^ 
mechanical foundation of the organization of the bmin, but 
'*the individual's own activity, springing from his inmost 
nature and character."** 

The ethical element in man lies in the deepest, night of the 
unconscious. " ConscioTjsness may perhaps influence actions 



* Philosophy of the Uiicoiwious, E. von Hartman, vol. i, ]». 2r»3. 

t J bid., vol. ii, p. (59. 
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§ Ibid., vol. i, p. 291. 

ij Ibid., vol. i, p. 278. 
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by presenting motives to react on the unconscious ethical, 
but whether this reaction follows, consciousness must calmly 
wait."* *' Afystics in every country and age put faith only 
in their unconscious knowledge."t 

Our pei*sonality itself, the ** ego," seems to have its origin 
or source in the unconscious region. 

Prolessor Barrett (Dublin) says : — " It is to the existence 
and vital faculty of this large area of our personality which 
is submerged below the level of consciousness, that 1 Avish to 
draw attention, for psychologists are agreed that its range 
must be extended to include something more than is covered 
by our normal self-consciousness. What we call ' ourself ' is 
a something which lies in the backgi'ound of our conscious- 
ness, enabling us to combine the series of impressions made 
upon us, or the states of feeling within us, into a continuous 
personal identity."} 

We are now prepared by the brief survey of mind from 
various sides and in its various developments to see that it 
c»verywhere tends to burst the confining wall of conscious- 
ness that has so long interposed as an iron barrier between 
it and the vast psychical region without, which we desire to 
nee included imder the one word "mind." Let us then in 
the first place see what can be said in favour of the limi- 
tation of *' mind " to consciousness, for to us the limitation is 
HO transparently artificial that it is well to know it is still 
seriously and stoutly maintained. Thus '*Mind is to be 
understood as the subject of the various internal phenomena 
of which we are conscious. Consciousness is to the mind 
what extension is to matter. We cminot conceive mind 
without consciousness, or a body "without extcnsion."§ 

Positivism defines mind as (1) the sum of consciousness at 
any instant in an individual; or (2) as the sum of the con- 
sciousness during the life of an individual, consciousness 
being not an attribute of mind, but mind itself. Again the 
extreme statement *' All and only the phenomena that an* 
etmscious are psychical. ''|| '• Wherever consciousness is impos- 
sible, mental action is impossible. "IT Professor Brentano de- 
i-lares there are no sucli things as unconscious psychical acts. 
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Again " psychical and conscious are for us, at least at the 
beginning of our investigation, identical. The conception 
of unconscious psychical processes is for us an empty con- 
ception."* Here we find a little hedging, but what is worse, 
on the same pagef we get an illustmtion of the unconscious 
passing of a friend when absorbed in tliought coming to our 
consciousness after. Professor Ziehen accomits for the un- 
conscious impression by saying that more intense ideas 
absorbed the thoughts, and that only as these waned did 
the psychical perception of the friend appear, or he says 
the sight of a friend *'niay be accompanied by a sensation 
which, however, is not very intense in consequence of the 
predominance of other ideas." 

This theory is negatived by the simple tact that these 
unconscious impressions do not rise to consciousness as other 
ideas lessen, but are flashed into consciousness often at long 
intervals afterwards. Of course an impression was made at 
the time unconsciously. i\gain, '* Though in a loose sense 
of the term consciousness, some mental events may be said 
to be outside it, in another and stricter sense of the word all 
that is mental is at the same time an element of conscious- 
ness. Consciousness is the widest word in our vocabulary, 
and embraces everything, that mind embraces. "J This 
may be so as used by Mr. Mill, but if so it embraces uncon- 
sciousness and becomes a word without meaning. Cro- 
fessor Alexander (Oxford) says, *' Mind and consciousness are 
coextensive, though not synonymous. I take mind to be 
convertible with consciousness.'' Aristotle, Mill, Hamilton, 
and Ward generally consider that consciousness is the cause 
and necessfiry form of mental states, and that mind cannot 
be conceived without it, and yet, as we shall see, more than 
one of these contradicts this position in his own wi'itings. 

Reid, Stewart, Jouffroy consider consciousness is a faculty 
of mind. '* The school of Descartes and Locke, i.e., the whole 
of the 17th and ISth centuries, expressly held that psychology 
has the same limit as consciousness, and ends witli it. What 
is without consciousness is remanded to physiology, and 
between the two sciences the line of demarcation is absolute. 
Consequently all those penumbral phenomena which form the 
transition from clear consciousness to perfect unconsciousness 
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were forgotten, and hence came superficial explanaticnis and 
insufficient and incomplete views. 

"The nature of things cannot be violated with impunity. 
Leibnitz alone in the 17th century saw the importance of 
this. Less wjis not to be expected of the inventor of the 
infinitesimal calculus. By his distinction between perception 
^conscious) and apperception (unconscious) he opened up a 
road in which in our time most physiologists and psychologists 
liave somewhat tardily entered. There is no completed work 
on the subject. Such a work would need to show that most if 
not all the operations of the soul may be produced under a 
twofold form ; tliat there are in us two parallel modes of 
activity, the one conscious, and the other unconscious."* 

Turning now to those in favour of imconscious psychical 
action, we find that the fundamental importance for the 
conscious of the unconscious psychical life, the thorough 
dependence of the former on the latter is with Jlaudsley, 
as we shall see, a firm ccmviction. Amongst others he cites 
Hamilton, Carlyle, and L. P. F. Richter in support of it. 
G. H. Lewes sees consciousness everywhere even in the 
reflexes of the spinal cord, while Maudsley equally clearly, 
but to our mind with far greater reason, sees unconscious- 
ness everywhere. He say8,t " Tt is a truth that cannot 
be too distinctly borne in mind that consciousness is not 
coextensive with mind, that it is not mind, but an inci- 
dental accompaniment of mind." "The whole business of 
mental function as work might go on without consciousness 
just as the machinery of a clock might work without a dial. 
It is a necessaiy conc(»mitant, not an energy at work in the 
manufacture, of the mental organism. The misfortune is 
that ordinary language assumes it to be a kind of superior 
energy. "J Again, '* Those who base psychology on the revela- 
tic»ns of consciousness cannot but acknowledge that it is not 
essential to mental being at eveiy moment, nor at any 
moment coextensive with the whole of it ; but that mental 
))owers exist habitually and even act occasionally in the 
absence of consciousness."§ A. Bain thinks that|| *'Mind 
must be understood to cover the entire storage of mental 
impressions (even) when absolutely inactive and exercising 
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no mental agency. The tenn consciousness refere purely to 
the moments of mental wakefulness or mental efficiency for 
definite ends." 

In 1888 the Aristotelian Society held a special meeting to 
decide if *' Mind is synonymous with Consciousness." It was 
decided in the negative. Professor Shadwoith H. Hodgson, 
President of the Society, said, ** It seems to me that both 
usage and accuracy of definition alike concur in deciding the 
question in the negative, for if we identify mind with 
consciousness, what are we to do with those states commonly 
called mental which are below the threshold of consciousness, 
and some kinds of which never rise above." Witli this 
Dr. G. Ritchie (Oxford) and many others agreed. 

To proceed with our roll of witnesses. 

" In the developed soul there is a perpetual alternation 
of consciousness and unconsciousness.' * Professor Beuekr 
proceeds, *' What has once been produced in tlie soul 
continues still to exist even when it has ceased to be 
excited. That which was conscious merely becomes uncon- 
scious, or lives in the internal substance of the soul. This 
unconscious continuation of what has once existed in the 
soul is memory." Sir W. Hamilton practically admits 
unconscious psychical action in his illustration of a chain 
of thought of which the first and last links alone are recog- 
nised ; being like a row of billiard lialls, which if stmck at 
one end only the last one moves, the vibration l)eing only 
transmitted through the rest. He gives as an instance, 
suddenly when on Ben Lomond thinking of the Prussian 
System of Education. These were the first and last links, th»* 
intermediate ones of which were recalled after, seeing that 
previously on tli»* mountain lie had met a German, and this 
(lerman was a Prussian. He says, '* Some hold that these 
hidden links rise into consciousness momentani\. but are 
forgotten.'t But a few pages previously he »iys, *• The 
whole we are conscious of is constructed out of what we are 
not conscitms otV'} 

*• It is necessary to realised quoting Stout, *' clearly th;it 
psychical dispositions, out of consciousness, form an indis- 
P'/nsable factor in mental princesses throughout conscious 
I i I e/*§ Th eso psychoh >gical wri tei*s of ad viinced views all feel 

* K'^inf i*.t.y Psy,l.J.,ij,f^ Prufessi^r IWneke, }k 1*>». 
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it necessary to state tliem as tentative and novel simply 
because the bulk, not alone of metaphysicians but psycholo- 
gists, have undoubtedly held that mind is consciousness. 
Some using, as we have seen, a *' wide '* sense, have included 
under the term sta^tes that may become conscious if 
sufficient attention is directed to them. But to talk of 
unconscious mind was distinctly held to be a contradiction in 
terms, and even the unconscious cerebration of the brain, 
which is now nearly universally acknowledged, was con- 
sidered as late as 1876 a most objectionable doctrine. 

Professor Lazarus says*: "We have first of all to re- 
member that our psychic life is made up of conscious and 
unconscious elements. We think of consciousness as a 
brightly illuminated space surrounded with widely extended 
darkness, with the dim elements, though outside conscious- 
ness, co-operating with those within in a state of co-vibra- 
tion." 

The testimony of physiology is as follows: *'The facts of 
l)hysiology have at length led psychologists to see that 
states of consciousness form only a portion of the mental life, 
and have as background sub-consciousness and unconscious- 
ness. At first it seems like a contradiction to speak of facts 
of unconsciousness as belonging to psychology ; but when it 
is considered that the same changes in the ner\'ous system 
may be accompanied by consciousness, or some sub-conscious 
change, it is evident that mind must consist of other elemciuts 
than those which appear in consciousness. The study of 
physiology was necessary to bring out clearly the conception 
of unconscious feelings as facts in mental phenomena ."t 

Again, *'The metaphysical view that mind and conscious- 
ness form an indivisible unity w^U not harmonize with the 
facts of physiology ; for whole tracts may be cut out of the 
territory of intellectual consciousness without interfering 
vnth the integrity of consciousness, and will may be abolished 
while consciousness remains.''} 

We will now sum up the evidence in the words of Bastian: 
*' If we are, as so many philosophers tell us, to regard the 
spliere of mind as co-extensive with the sphere of conscious- 
neas, we shall find mind reduced to a mere imperfect disjointed 
series of agglonierations of feelings, and conscious states of 
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various kinds— while a multitude of initial or intermediate 
nerve actions would have no claim to be included under this 
category. For these and other reasons we feel ourselves 
driven to the conclusion that the common notion as to 
what should be included under the term mind is one which 
is altogether eiToneous/'* '* If we are compelled to believe 
that consciousness is not co-extensive with the sphere of 
mind, in face of the now admitted fact concerning the frequent 
interpolation of unconscious nerve actions as integral parts of 
mental processes, only one course lies open to us. We must 
widen the signification of the term ' mind ' itself. 

''This is no question of choice, but one of absolute necessity. 
The meaning of the word * mind' must be considerably enlarged 
so as to include ... as mental phenomena the functional 
results of all nerve actions . . . whether these nerve actions 
are accompanied by a recognized conscious phasis or no."t 
"Let us enlarge our conception and definition of mind. Let 
us openly profess that which has already been tacitly implied 
by many. Instead of supposing that mind and consciousness 
arc co-extensive, let us make mind include all unconscious 
nerve actions. We must inevitably come to this, and the 
doctrine of unconscious cerebration (Carpenter) has served to 
])ave the way for it.''t ^ 

The case for the enlargement of the scoj)e of mind has 
now been placed before our hearers, the writer having sought 
all through to establish the various points by voices other 
than his own, and it is for our readers to judge whether all 
through the history of mind from its earliest dawn it is not 
everywhere inseparably connected \vith unconscious psychic 
actions, and finally whether when speaking of the mind that 
is in man it is not now high time definitely to include the 
unconscious mental powers that we trust we have proved 
to exist. 

It appears indeed to the writer that the conscious mind is 
a very small part of the whole psychic force within. A coral 
island in the South Pacific is a mere ring of rock in the 
water of insignificant size to the sailor ; but to the biologist 
or geologist it is the highest peak of a stupendous structure 
that rises from the bottom of the ocean as a mountain miles 
high. Commencing as it does in the very smallest beginnings. 
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it remains unrecoguized until it rises above the surface of the 
Kea. We only see the top of this structure and call it an 
isltind ; indeed, it is all we are conscious of except by 
soundings or occasional glimpses of what is beneath, on calm 
days or at low tides. In the same way it appears to me 
that of the sum of the psychic forces which we may call 
mental, and which constitute mind, only a very small portion 
are fitfully illuminated by what we call consciousness. 

Some may think the point raised in this paper has merely 
an academic interests It is not so. Had it not the most far- 
reaching practical issues throughout life this paper would 
never have been wiitten. The establishment of the fact of 
an unconscious mind has a great bearing on the training of 
children ; as children can be moulded unconsciously with far 
greater ease than through their consciousness. It gives also 
a great key to the cause and cure of many, if not of most, 
diseases. It lays bare at last the foundations of character, 
of conscience, of the entire Ego so long obscured by a 
psychology bounded by the conscious. 



DiSCL'SSlOX. 

The CuAiKMAX. — Ladies and gentlemen, is it your pleasure U) 
i-etum your thanks to Dr. Schofield for this communication Y 
I feel that your applause has already answered that question, and 
I trust that such a very interesting paper as this will give rise to 
an interesting discussion, as it is a subject on which, no doubt, 
there are various opinions ; while gentlemen are making up their 
minds, perhaps Captain Petrie will read one or two communications 
that he has had. 

The Ho\. Secketaky (Captain Francis Pktkik, F.G.S.) then 
read the following communications : — 

From T. Bauk worth, Esq. : — 

Having read Dr. SchofieUVs paper, 1 feel it right to say that I 
am in complete agreement with his main positions, and wish I 
could have been present to support them ; but the state of my 
health made that impossible. A few criticisms which occurred 
to me I sent to the author, as the meeting was past. The old 
notion of metaphysicians that the Ego is one and indivisihU* 
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(which is partly based upon a theological assumptioa of its being 
necessary to the possession of a **sou)/' and inseparable from 
moral responsibility) will take long to break down ; bnt 
physiology is doing mnch for this, and experimental psychology 
will do more, and presently it will be seen that the integrity 
of the Ego is no more essential to faith than creation by fiat, or 
the geocentric theory of the universe. 

From Professor Cleland, M.D., D.Sc, LL.D., F.R.S. (Professor 
of Anatomy in Glasgow University) : — 

Were it not that the kind request of the President and Council 
is not lightly to be refused, I should hesitate, in the few sentences 
allowable in commenting on a paper which is not very long, to 
trench on so grave and intricate a subject as that which is involved 
in Dr. Schofield's communication. 

I am probably not the only one who has not gathered from the 
title the object which Dr. Schofield has had in view. " The Scope of 
Mind" may be considered as including God and the whole universe, 
God being provably the source of all being. That is to say that 
even matter, althotugh changeless when subjected to experiment, 
affords indication of an Intelligent Originator. It is not eternal, 
even though Milton (according to Macaulay) thought it was. 
Such questions, however, scarcely belong to Dr. SchoReld's theme. 
His desire has been to point out that *' of the sum of the psychic 
forces which we may call mental, and which constitute mind, only it 
very small portion are fitfully illuminated by what we call conscious- 
ness." In a great deal I cordially agree, as every scientific man 
will, with Dr. Schofield's contentious. We are much too liable to 
imagine that our whole mental constitution lies open to intro- 
spection, while in reality it is very far from doing so. Our own 
^consciousness, so far as we can submit it to observation, is but 
the superficial stratum of something far deeper. But I do not 
^consider that there is anything which can properly be called 
mind apart from consciousness. To apply the term mind to 
aught which is devoid of consciousness is to alter the meaning of 
the word. 

So far as I can see, there are two faults of analysis leading to 
the confused notion of unconscious spirit — first, insufficient 
attention to the distinction between consciousness and self- 
consciousness, and, secondly, failure to distinguish between a 
x-onscious factor, however existent, and our own conscionsness. 



THE SCOPK OF MINI). 255 

It is owing to the first of these faults, the failure to distingnish 
between consciousness and self -consciousness, that many actions 
are described as automatic which we perform habitually without, 
as we express it, thinking about them. Thus we are not conscious 
of the rapid and easy operation of our minds in the movement of 
our limbs in walking, and in the movements of the various organs 
of speech in the formation of the difEerent sounds which go to 
make up words. We often, indeed, take no note of numbers of 
the words themselves as we speed them, each in proper place, to 
•express an idea which touches us so slightly that it is forgotten 
the moment after. Yet we were once painfully conscious of the 
small deta.ils which have long since become so easy as to escape 
the introspective glance. Moreover, the same sequence of events 
is observed in actions to which persons become habituated at 
periods long after infancy and childhood are gone ; for example, 
many movements of the hands in manufacturing and in music. 
When Dugald Stewart accounted for these things by pointing out 
that attention was necessary for memory, and time necessary for 
attention, he was 8ui*ely nearer the truth than are the modern 
scientists who call them automatic. Had he lived a little later, he 
might have spoken of the attention i*equired for noting a conscious 
act as self-consciousness. 

But there are things in the history of mind to whicb my 
second criticism applies, viz., that we must distinguish between a 
conscious factor and our own consciousness. Thus, we talk of 
voluntary movements, and yet it is the fact that in performing in 
accordance with the dictates of our wills the simplest of these we 
are utterly unconscious of the existence of the different muscles 
brought into play. If we depended on our knowledge of muscles, 
nerves, and brain to bring them into operation in carrying out our 
conscious decrees, the longest lifetime would not suffice to raise 
the most distinguished anatomist or physiologist up from his bed. 
Yet it is not to be believed that these movements are accomplished 
by other than conscious power. 

Let me give another example of the evidence of what Dr. 
Schofield, following others, considers as psychic force without 
consciousness, but which I am constrained to refer to a conscious 
Power beyond the sphere of onr own consciousness. We come 
— our minds come — whence ? We note, as development proceeds, 
the close connection between mind and brain. We follow the 
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development of the brain from its first beginnings in the embryo, 
and we trace back the embryo to the fusion, within the yelk, of 
spermatozoon and germinal vesicle. Now, mental phenomena are 
as much hereditary as are physical phenomena. Through what 
paths shall we trace them to their source ? " Authorities " will 
ask you to accept of the physical facts as proof that mind is but 
a phase of matter. But to do so is simply to change the meaning 
of the word matter by including under the term something which 
is not included in the phenomena by which matter is defined in 
the laboratories. Dr. Schofield, supported by the authorities 
whom he quotes, asks you to believe in unconscious mind. By 
doing so yoQ will change the meaning of the word mind, and the 
question arises — what do you gain ? 

The Rev. Richard Collins, M.A., writes : — 

I thank you very much for sending me a copy of Dr. Schofield's 
paper on " The Scope of Mind." The conclusions of the paper seem 
to me to be very valuable. But I note the expression " unconscious 
mind." The word " mind," which carries with it always the idea 
of the nature of mind only, seems here to be taken as embracing 
what is evidently the whole acting absolute Ego, or self, apart from 
all that is material. What do we mean by " mind " ? I do not 
think we shall ever be able to define " mind " any further than by 
saying that it is the consciov^ action of the self in the direction of 
reason, choice, purpose, will. Mind is not a thing ; it expi^sses 
the operation of some tlntuj. That thing is the individual self, or 
that entity which is the real centre of life and mind in the 
individual. It is the self, surely, that works both consciously and 
unconsciously ; but I would hesitate to speak of the self as an 
" unconscious mind.^* The mind and will have power, no doubt, 
beyond their ordinary routine of working, as, for instance, when 
we will to control our breathing, or other involuntary functions, 
by an unusual act of the will ; and we may not be able fully to set 
limits to such power. It is the self acting on its montal side, and 
this is a strong point in Dr. Schofield's paper. But the self cannot 
be defined in terms of anything which is merely mental. I am 
only able to think, therefore, when Dr. Schofield speaks of ** un- 
conscious mind '* action, of the self acting unconsciously. The 
self acts in directions other than the merely mental. It receives, 
for instance, through the material body certain material and 
ethereal impress ions, and interprets them, not as mere impressions 
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bat as tones and coloors of exquisite beanty ; this is not by a 
mental act, but rather by an instinctive and receptive character of 
its own, which seems to differentiate it from all merely mental, as 
well as from all physical, phenomena. The self also, undonbtedly, 
rales all the involuntary physical functions of the body, hot 
mentally, but by some innate power too deep, perhaps, for us at 
present to fathom ; although even these are influenced evidently 
to some extent, perhaps to a greater extent than we have often 
thought, by the mental action of the self on the body — as, for 
instance, in the physical results of fear, anxiety, grief, hope, anger, 
moroseness, joy, etc. Our self, or spirit, therefore, must be some 
thing apart from our bodily frame ; and it acts in other directions 
than, strictly speaking, the mental. Now what the self is may be 
as diflScult of apprehension as what an " unconscious mind " is; 
bnt we all hold, no doubt, that it is not, as philosophical sceptics 
like Straus and others have put it, the material body, but some 
other objective existence, which has built about itself by its own 
unconscious force the material body, as its fit and necessary 
instrument for dealing with its environments. The " unconscious 
mind," then, of this paper appears to me to be really the self; and 
all I contend for is that the ^' mind " ought not to be used as 
synonymous with the " self," or " soul," or " spiiit," or by what- 
ever other term we choose to represent that which is the real 
objective seat of life and thought. What is reg^arded in this paper 
4fcs an enlargement of the scope of mind seems rather to be a 
deeper insight into the psychic, or what I should prefer to call the 
spiritual, nature of man, his spiritual powers embracing not 
merely what is, properly speaking, mental, but also all those 
^uergies which are needed for the life, action, and welfare of the 
body. That thought, or the mental functions of the self, may 
have an immense power over the welfare of the body through the 
fipirit, whose power of thought is one side, though only one side, 
of its functions, is probably a matter of study of the utmost 
importance, as Dr. Schofield clearly shows, and such studies may 
be calculated to open up wide vistas of fresh thought on the 
subject of the powers of spirit over matter ; but I do not see that 
this forces us to give the whole of the life-functions of the self a 
mental complexion. 

Professor Lionel S. Be ale, F.B.S., writes: — 

Although unable to offer an opinion upon many of the important 

8 
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views alluded to in the interestinf^ commanication of Dr. Scbofield 
on *' The Scope of Mind,*' I hope I may be allowed to dra.w attention 
to some inilnences which suggest themselves to the mind from a 
.somewhat more restricted standpoint. 

The physico-chemical doctrines of life and mind so long in 
favour have recently given place to a very different doctrine, the 
advocates of which seek to extend the application of the words 
mental and psychical to all or nearly all living organisms, 
apparently forgetting, as it seems to me, that this will necessitate 
,the admission on their part of different orders of psychical actions 
which characterise the different classes of living forms. Surely 
the psychical phenomena of man's brain cannot be regarded as of 
the same kind or order as ihose of an amoeba. To me it seems 
preferable to include all actions peculiar to living things, to living 
matter, in one category — vital. All mental actions are vital, but 
to call all vital actions mental would surely be incorrect and 
without meaning. The matter concerned in mind is actually 
living, and like all living matter in nature, actually structureless. 
But all structure has been formed from previously existing 
stmctureless living matter. This absolute distinction between 
matter that lives and matter tJuxt is formed — matter that has lived, 
but is no longer endowed with vital powers — ^has, I venture to 
think, been established by observation ; and whether we examine 
the lowest and simplest organisms, or the highest cerebral cells or 
bioplasts of man's brain, we are led to the same general conclusion. 
Not only so, but when we trace backwards the formation of man's 
highest and most wonderful structures to their earliest state, to 
the living matter or bioplasm particles from which they were 
formed, we find similar structureless matter having no indications 
of structure, no chemical or anatomical characters which would 
enable us to say, '* This, under certain favourable conditions, will 
.become a man," no characters by which any evidence is afforded 
of its wonderful endowments — the existence of which endowmentSy 
however, is established by observing the changes which are 
brought about and the structures which are formed as development 
steadily proceeds. In relation with all structures of all living 
beings from the earliest period of existence are particles of living 
matter or bioplasts, which are necessary to life. Those, in relation 
with man's brain structure, possess those vital endowments 
without which no mental act is possible. 
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If ibis be so, tbe nerves, tbe marvellouslj complex arrangements 
of fibres slowly produced by living matter, are in all cerebral 
actions directly inflaenced by tbe vital movements and otber 
cbanges of tbe millions of bioplasts in relation witb tbem in the 
cerebral convolutions ; and mental actions, like the mere move- 
ments of an amoeba, are parely vital actions ; but vital actions of 
different orders are dependent, as I think we must admit, upon 
different vital endowments communicated to matter from matter 
with similar endowments, we know not precisely how or when — 
endowments certainly not due to any properties of the atoms or 
combinations of the atoms of which they are composed, or to any 
powers of which science is cognisant, or. of which, as yet, we have 
the slightest conception, powers undiscovered, and so far 
undiscoverable, powers beyond comprehetrsion, but the existence 
of which we must admit, if we do not deny the facts we have 
established by actual observation. 

Only last week I received, from one of the most eminent 
Professors of Minute Anatomy in Germany, a recognition of the 
results of some minute anatomical researches published in my 
lectures at the Boyal College of Physicians thirty-six years ago.* 
The views I was then led to form have been confirmed and 
further strengthened by subsequent observations. Unfortunately 
over a period of many years we have been drifting towards purely 
physical doctrines of life, but a more careful review of facts long 
known and the results of recent investigations have led many to 
revise the general view they had been led to entertain and to 
admit that many facts in connection with living nature in all 
departments justify the conclasion that vitality is a special 
endowment which is transferable without loss or without modifica- 
tion from living to lifeless matter. All mental actions are purely 
vital actions occurring in living matter, 

April \2th, 1897. 



* " On the Structure and Growth of the Simple Tissues of the Human 
Body," a course of lectures delivered at the Boyal College of Physicians, 
April-May, 1861 {out of print). London : John CliurchilL Translated 
into German by Professor Victor Carus Engelmann, Leipzig. 
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Dr. Robert Jones, F.R.C.S. — I am afraid I shall be regarded some- 
what as a kill-joy if I do not agree with the remarks as to the valao 
of this paper. I am afraid, in this day, we are more or less mixed 
np with the verbal aspect of psychology, and to my mind the paper 
that has been read has not so much contribnted to the value of 
physiology as I should have anticipated. I was not in time to 
hear the paper read, bat I read it before I came here, and, so far as 
I can see, I expected a little more from ^' The Scope of Mind." I 
expected the application, perhaps, of the moral sentiment wliich is 
sometimes called ^'the seventh sense." I expected, from a medical 
reader, to have some application of the moral sense to a certain 
area of the brain perhaps. The late Dr. Jackson*s views seem to 
tally more with the psychological sense of the present day than 
many of those that have been published in different papers and 
books on the subject. 

The relatirn of mind to body must always remain a matter of 
interest. How far it may be a matter of interest I am not 
prepared to say, and I would suggest that, in future, the advantage 
we are to derive from psychological research will not be so much 
by the use of words. Mind has been held to include the conscious 
being. We may look on mind in a physical aspect. This has been 
recognised lately, so far as psychological research has gone, in the 
University of Cambridge. 

I am sorry to say that I do not see the value of the paper in the 
education of children and the treatment of diseases. The climax 
is reached in the last few lines of the paper, where the author 
says the point raised in the paper '* lays bare at last the founda- 
tions of character, of conscience, of the entire Ego so long obscured 
by a psychology bounded by the conscious." The paper has not 
explained characier, conscience,, or the entire Ego. It has been a 
paper built up, to my mind^ by what has heen taken from those 
who have written on the subject — a kind of summary, with a 
request that mind should include not only conscious, but also 
unconscious, actions. 

I am sorry that I do not agree with the value of the paper to 
psychology. 

Professor Orchard. — The able author of thin paper will not, 1 
am sure, think it is from any want of appreciation of its value, 
but I cannot see my way to concur in his very ingenious and 
interestinfi^ conclusions. 
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On page 23G, he gives ns a special waroiog to *^ take especial care, 
at the outset, to avoid those utiiiierous rocks which project from 
either hank on nvhich we might early saffer shipwreck from the 
temptation to exceed onr limitations." I am verj mnch afraid 
that the author, with all this piloting, has not entirely succeeded 
in steering clear of a cei*taiD rock he mentions in the third 
paragraph on page 235, as '* physiological materialism.'* The trend 
of the paper is, to my miud, a little in this direction. I do not 
say it is intentional on the part of the author, but that is the 
impression it rather gives me. 

On page 240, line 17 from the top, the nuthor quotes a line from 
Eirchener — " We find in instinct the action, unconscious and yet 
purposive." That is a remarkably worded lino ! Does he mean 
by that that the action is unconscious in the animal, bat purposive 
in him who is doing the action, or what does he mean P No 
douht, if you row in a boat-race, you may say the action of the 
oar is unconscious, as far as regards the oar, and purposive as 
regards the rower. I do not know whether that is what the author 
of the passage means, or whether it is simply a line of pure and 
unadulterated nonsense. 

I must differ from the author of the paper with regard to the 
statement (possibly it is a lapsus linyuce) at the top of page 246 — 
** The will itself may be unconscions." Au nnconscioas will is, to 
me, an unmeaning phrase, nor can I agree with the author in his 
theory that " children can be moulded unconsciously '* (at the end 
of the last page) '* with far greater ease than through their 
consciousness." Possibly this expression ^* unconsciousness " may 
be used in this paper in a somewhat different sense to what it is 
generally understood to be. Of consciousness there are three 
kinds, dormant or latent consciousness, which we know as sub- 
consciousness ; ordinary consciousness, or wariness of anything^ 
and attention, or concentrated consciousness. It a little appears 
aa though, in this paper, consciousness is sometimes confused with 
attention f and unconsciousness certainly with sub'Consciousness. I 
would suggest to the learned author, if he will allow me, to 
abandon the term '* unconscious mind " and to substitute for it 
** sub-consciousness.'' 

The author has given us much from other minds ; but he haa 
not given us his own definition of mind. This does not conduce 
to clearness of thought. I do not know whether he intends to 
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adopt, as his own definition, the definition of Bastian, on page 252, 
line 20 from the top, that mind inclades ** all nnconscions nerve 
actions." If mind inclades all nnconscions nerve actions, nvhj 
shonld not it also inclnde all nnconscioms moral actions and all 
nnconscions mental actions P It wonld be, I think, very difficnlt 
to draw the line. It is really to conf nse psychology and physiology 

• 

to speak of conscious actions and nnconscions actions, or conscious 
movements, rather, as belonging to mind. The notion that mind 
consists, wholly or partially, of a series of modifications, is 
essentially materialistic. Conscious impressions may, of coarse, 
fade away and afterwards be revived. In such a case they are 
supposed to exist in sab-consciousness, or dormant consciousness. 
Undoubtedly, we are very familiar with that kind of phenomena. 
They may be revived by recollection, may these pictures that have 
faded, or by association of ideas ; but I cannot revive the colours 
of a picture which has not, first, been painted, and so nothing can 
exist in sub-consciousness which has not first existed in con- 
sciousness. To confound thought with brain, and brain with 
nerves, is as unphilosophical as to confound the engine driver with 
his locomotive and the steam boiler with the wheels on which it 
runs. If you make mind co-existent with life you obliterate the 
soul of fundamental distinction, and alter, not advantageously, 
established definitions. In this age, especially, it seems important 
to emphasise difference and distinction as well as resemblance. 
There is too great a danger of attending only to the resemblance 
of things and ignoring their differences. That all power belongs 
to mind, or, as I would rather say, spirit, is a concretion in which 
I thoroughly concur with the author. Matter is itself uncon- 
scious ; but it is another thing to say that there is such a thing as 
unconscious mind. Undoubtedly there may be certain spiritual 
actions of an unconscious character, but that is not mental action. 
Undoubtedly, there prasides over all nature great intelligence 
which we know as God. This action is conscious and pui^posive. 
^' He doeth all things according to the counsel of His own will." 
There is no unconsciousness about it; but, essentially, consciousness 
directed to an end. 

While I am unable to agree with the learned author of this 
paper in what I cannot but regard as fallacious conclusions, I am, 
at the same time, exceedingly sensible of the great ability and 
originality for which we are indebted to him, and for the value and 
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benefit which we cannot fail to derive from this most interesting 
paper. 

Mr. Akderson, G.B., LL.D. — ^I should say that I very sincerely 
thank Dr. Schofield for this valuable paper. I confess I came here, 
as the last speaker did, hoping to hear his own definition of mind. 
On the other hand, I must say that I concur fully in what the author 
says — that you can train children better while they are unconscious 
than when they are conscious. It is a fact, as I have seen myself, 
in that far-ofi" British colony, the Mauritius, where we have to 
deal with a great number of children — especially uncivilised 
children coming from the depths of the centre of India — that it 
has been much easier to train these young minds when they do 
things unconsciously than when they do things consciously. I 
think I would not, in physiology, abandon the term " unconscious 
mind " and I think we can hold to it, that mind is conscious or 
nnconscious. I was pi^esent at a strange incident that happened 
the other day in Paris. I was attending an operation on a boy of 
nine years old, under chloroform, and, at a certain moment, the boy 
became pale and bin lips turned blue and he ceased to bi-eathe. A 
fellow student of mine came near me and said, " Where is the soul 
now P Can you answer me, Anderson P " I was non-plussed, I 
confess, but I said " Certainly, it must be somewhere." But by 
some power which, of course, the surgeon exerted, the little 
fellow came to. In the presence of that example I said to myself, 
''Under the power of chloroform the mind becomes, certainly, 
unconscious.'* The brain had no power to act, but there was 
reflex action, because we saw the beating of the heart and the 
breathing of the lungs. 

This is a very absorbing subject, and the more we study it the 
sooner the light will lead us through this mystery called mind. 

I thank Dr. Schofield very much indeed for his paper. I am 
only sorry that I had not time to read it before I came to this 
hall. 

The Chairman. — Before Dr. Schofield replies I should just like 
to ask him one question. We had from him a very interesting 
account of the action of an amoeba, and, although its actions were 
exceedingly like the results of mind, I would like to ask Dr. 
Schofield whether he feels disposed to extend the range of what 
we call mind to the action of that amoeba, or to similar actions 
amongst very lowly organic forms P 
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I will now ask him to reply to the criticisms on his paper. 

Dr. ScHOFiELD. — It has been mj unfortunate lot hitherto, Mr. 
Chairman, ladies and gentlemen, to read papers that have been so 
generally agreed with, being on somewhat stereotyped lines, that 
there has been no active discussion or opposition. I am extremely 
fortunate, at last, to have thrown down a bone of contention, to 
some extent, and to hear views diverse from one's own, which is 
always encoDi*aging. I would ask you to distinguish between the 
many imperfections of thn paper and the extreme theses that I 
am trying to prove, and not let the one suffer for the other. 

The second writer's remarks on my paper simply beg the whole 
question, and he limits mind to pure consciousness. I have been 
asked for a definition of mind. I consider it is the sum of 
psychic action on us. Unconscious mind, he says, is ourself, or 
ego. There is no such assertion in my paper. I say it is an 
important part of it. He absolutely speaks of spiritual powers that 
are not mental. A man who can dieftinguish and talk of spiritual 
powers that are not mental, I cannot follow. I consider that which 
is mental to be that which is not material ; but certainly that which 
is spiritual is of the nature of mind. I am not here to distinguish 
between mind and soul, and so on, but I am taking mind as con- 
trasted with matter. 

Now, with regard to Mr. Jones, who, I regret to see, has departed* 
he complained that the paper was very limited. Nothing has tried 
me more, in writing this paper, than having to so exceedingly 
limit the scope of it, because one could have given such a much 
more interesting paper (and, perhaps, I may have the opportunity 
on a future occasion) to this audience ; but I felt I must lay the 
foundation stone first. The misuse of words misleads science. 
If we talk of mind, which is conscious, where is mind when you 
are under the influence of chloroform, unless you admit un- 
conscious mind P That is artificially unconscious ; but I am 
speaking of a constant unconsciousness which is going on in all 
of us at this moment. Mr. Jones also made the extraordinary 
statement that mind here includes unconscious actions. Now I 
have shown, over and over again, that all unconsciousness ia 
expressly excluded. Ue says that he does not understand 
children being taught unconsciously. Let me say the sooner it ia 
understood the better. Asa matter of fact, we do train children 
very largely, without knowirg it, through their uncon^cions mind&, 
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The ancoDscions mind can be trained and educated, as the con*' 
scions mind, by the force of environment unconsciously acting on 
the vital powers, and may so imbibe principles without knowing 
it. Take the instance of making a child clean. You suiTOund it 
with materials of cleanliness and you will impart to its unconscious 
faculties cleanliness, and make it cleanly. You do not excite 
opposition, and it is educated without opposition, and this can be 
arranged definitely so as to educate it in definite directions ; but 
that is a large matter that I need not enter upon. 

^7 great and esteemed friend, who spoke in such flattering terms 
of my paper. Professor Orchard, does not seem to like the term 
" unconscious mind " as applied to " purposive." When bees 
form the hexagonal cells of the honeycomb they act unconsciously, 
and yet purposively, in a most astonishing manner. Surely instinct 
is purposive. I do not know that the point is open to much 
dispute. As to children being moulded unconsciously, perhaps 
Professor Orchard will take these remarks as applying to that 
subject also. Occupied, as I am, in the Educational Union, one finds 
the enormous use of educating children through their unconscious 
mind — the great point being that there is no opposition excited. 

Now, as to sub-consciousness and unconsciousness. When I i*ead 
a similar paper here, some time ago, Professor Orchard suggested 
that the term might be limited to sub-consciousness. There are 
many important psychic actions on which our conduct is based 
and which influence it, and which are connected with it in every 
way throDgh life, that you may call sub-conscious ; but sub- 
conscious really means, if you come to look at the word, unconscious. 
It is not that it has been conscious and become latent but it is 
that it is latent now and may never become conscious. If it is 
not conscious it is unconscious. I object to sub-conscious as being 
rather conf asing. Partly conscious, perhaps, would be better than 
sub-conscious » At any rate, I must fight for the whole thing as 
the unconscious psychic faculties in man. 

I agree with Professor Orchard, most fully, in repudiating the 
material basis as mind, and whatever quotations I made that 
might give such an impression I um not responsible for. 

The valuable illustration given by Mr. Anderson I am thankful 
for. 

With regard to the evidence of mind amongst the lower animals, 
I think I am not likely definitely to answer Professor HuU's 
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question. In mj opinion there is mind in all purposive pajcbic 
action, and, if that amooba not only apparently but really comes 
within that category, I do not see why we should limit our term, 
or arbitrarily deny the term, to one when we apply it to another 
for similar actions. 

The Ghaibman. — It has no ganglia. 

Dr. SCHOFIELD. — No. 

The Meeting then terminated. 
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« NA TIONALITYr — LIKENESSES AND DIF^ 
FERENCES WHICH POINT TO MANY RACES 
MAKING UP WHAT ARE CALLED NATION- 
ALITIES. By Professor T. McKenny Hughes, F.R.S. 

Introduction ; Race and Nation ; Nationality. 

Formation of Races and Nations ; America ; Mediterranean ; Cattle ; 

Volga; Baltic. 
Examples of persistent racial characters — 

Ancient Greece. 

East Anglia, Yorkshire and Lowlands of Scotland, Highlands, Ireland. 

Wales ; Language ; Physical Characters ; English and Flemings, 
Baltic and Norse immigrants ; Saxon invasions ; Romans ; Pre- 
Boman tribes ; Silures and Demetae ; Glamorgan, Carmarthen, 
and Cardigan ; Ordovices and Cangi (?), Gwyr Ardudwv and 
Gwyddeloa ; Marriage by capture ; Cochion Caio, Libyans, 
Red Arabs, Amorites, Yotiaks. Common ongin in North Asia. 

Natiojudity ; Conclusion, 

Introduction, 

THE proper study of mankind is man : but of that vast 
suDJect we can only attempt to follow one small branch 
this evening. The particular line of enquiry which I propose 
for your consideration is, however, one for which we have 
the material around us everywhere — one which requires the 
co-operation of many, and one, therefore, which is suitable for 
discussion by a society like this. 

I have often amused myself when travelling abroad or 
walking about some great town at home by trymg to make 
out from the faces of the paseers-by the answer to some 

 May Ist, 1899. 
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simple question, as, for instance, Were they a happy people ? 
Sometimes we may notice among the hundi-eds hurrying by 
to business a careworn look often but little relieved by hope. 
In another place we are strack by the same anxious, dis- 
appointed look upon the faces of those who make a regular 
business of their pleasure. In another place we observe a 
general alertness and self-possession, the outcome of pro- 
ductive work within the compass and possibilities of the 
individual. 

Sometimes I ask the question, Of what nationality are 
they ? using the word nationality in its common sense, so that 
the question means only to what race, whether more or less 
pure or mixed, can we refer any individual or family or larger 
group by reference only to external and obvious chamcters. 

That is the question I venture to propose for discussion 
to-night, and the people to whom I wish to apply it are 
selected for convenience, either because I am ^ore familiar 
with them myself, or because they are of more general 
interest, or more accessible to observation. Of course we 
must turn aside now and then to consider the value of the 
e'\'idence on which we rely or to enquire what support 
historical records give to the conclusions at which we have 
arrived. 

Nationality, 

It will be convenient to draw attention at once to the 
distinction between a Nation and a Race. A nation is a 
group of people or peoples held together by a common 
government, but not limited by blood, country, language, or 
religion, and generally exclusive of peoples merely held in 
subjection ; a race is a people havnig a common origin ; 
a nation is a political unit, a race a physical unit. But, 
curiously enough, when we use the word nationality we 
generally have in our minds racial characters. In that sense 
1 use it in the title of this paper. A nation is an agglomera- 
tion of various elements held together by diplomacy or 
conquest. A race, too, may be built up in various ways but 
by processes which may be called natural. 

Origin of Races and Nations. 

The great migrations of whole tribes or peoples are 
continental phenomena. When the people become too 
numerous there follows, directly or indii'ectly, pestilence or 
famine or the sword. Pestilence is essentially the scourge 
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of tropical regions, and overcrowding does not so often 
lead to migrations ; but in these speculations we must take 
account also of wholesale infanticide and other crimes. In 
the cold inhospitable regions of the north, where man requires 
more food-fnel than in the balmy south, hunger drives men 
to ufiigrate, and migration to the battlefield. All this is com- 
plicated by facilities of route and by the resistance oflfered 
by the invaded people. 

Periods of bad weather and dearth, or periods of pi-osperity 
and the dii&culties arising from a rapid growth of popula- 
tion, set up great movements in the interior of the continents 
tiLat tend to the mixing and making of races. The nations 
press on one another, as the Huns on the Goths and the Goths 
on the Roman& Whether we have as the result an invading 
army or a migrating horde of men, women, and children, we 
get a mixing or a supplanting of previous races, and very 
often a dominant ruling race remaining long distinct from 
the conquered people. 

But the sea, while it facilitates the mixing of the people 
of the seaboard, is a bar to all migratory movements on a 
large scale. As the races of the interior press on the 
people of the coast these travel along the shore to regions 
already well known to them where kindred folk are settled, 
and where they are readily absorbed into the existing 
population. Where there is a difference of blood, language, 
and religion, two peoples may long live side by side with 
little intercomiBe and practically no fusion. But we can 
generally detect among the people the traces of any such 
influx of a different type ; and even when history is silent 
on the subject, we feel some assurance that there has been 
such an inroad if we find among the people of any country 
either a few villages or families or individuals occumng 
sporadically who pereistently exhibit the characteristics of 
some other race. 

Physical Characters. 

The physical characters of a people change but slowly, 
and in considering them we are dealing with that which 
man has in common with all the world of life and that which 
is governed by the same laws as those which regulate the 
variation of form, colour, &c., among the lower animals. 
It is, for instance, a well-known fact that some characters are 
more mistable than others : that there are some races which 
have greater prepotency of transmission than others ; that 
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is to say, when two different breeds are crossed there is a 
greater tendency to reproduce the characteristics of the one 
than of the other: that, as a mle, the more ancient and long- 
established breeds have greater prepotency of transmission 
than the newer: that under certoin conditions there is a 
reversion of type ; that is to say, characteristics of some 
ancestral form reappear in the remote offspring: that 
when two divergent types are crossed there is apt to be a 
reappearance of an ancestral type differing from either of the 
parents. All such points should be taken into account in 
any enqufry into the characters of a people made up of 
various races — sometimes closely akin, sometimes widely 
divergent, which have been time after time crowded together 
and isolated from the rest of the world. 

What we have to deal with to-night are groups of people 
who have been geographically isolated so long that in 
accordance with their environment they have arrived at 
some common characters which have become more or less 
stable. 

We can trace some of these back through long ages and 
various vicissitudes ; others appear to have been stereotyped, 
as it were, long before they take their place in history, ^ut 
let us see whether we can anywhere watch the formation of 
a race and the circumstances which mould its charactei's. 



America. 

Any one might think that we could find in America the 
examples we seek ; and although the conditions are too 
complex and artificial to give us any very satisfactory 
results, yet there is much to be learned from the facte 
observed there. America began with a large population of 
negroes and a small number of white people encroaching on 
the territory of mixed races of unknown origin. But the 
limits of these three distinct groups have always been some- 
what sharply defined, and there has not been any great 
amount of mterbreeding between them. 

In more recent times an enormous white population has 
poured into America, and this has not absorbed but has 

Eushed awav and nearly exterminated the native tribes, and 
as not coalesced with the negro. Where large bodies ot 
Celtic-speaking people from the British Isles, or Germans or 
French nave gone out together, or settled in the same district, 
they have to a certain extent remained distinct, retaining 
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their own language, habits, and physical characters, but, as 
•a rule, the immigrants have been merged in the mixed 
population of the great centres of industry or been broken 
up as they advanced west with the waves of agricultural 
settlement. And there is an Aiperican type being evolved. 
While the bones remain large and strongly knit, there is a 
tendency to lose flesh. Protuberant featm*e8, such as are 
associated with sensuous character, are reduced, and a more 
intellectual though often somewhat stern and concentrated 
expression is apt to be developed. It is a matter of specula- 
tion how much is due to the dryness of the climate, and 
what to a life in which so much depends upon individual 
prowess in meeting the unexpected and grappling with new 
combinations. 

It has sometimes been remarked that the characteristic 
American type approaches in some respects to that of the 
North Amencan Indian, and, if we beUeve in the develop- 
ment of physical characters in accordance with environment, 
this is what we might expect. The modern American is 
only showing the early stages of that modification in a 
certain direction, which was carried further in the case of 
his precursors, though the original stock may have been very 
different in the two cases. 

Another curious fact is observed in America. The people 
who go over from Britain and the countries round the Baltic 
thrive best in the cool temperate regions. The negroes have 
more children, and more of these survive in the tropical parts 
of America, while the intermediate warm temperate climates 
best suit the people of Southern Europe. If there were no rail- 
ways or steamboats or even roads, as was the case in old times^ 
not only in America but in Europe, the different races would 
not get mixed up as they now are, and there would soon 
be a belt of white people in the northern part of America — 
a belt of people like those who live round the Mediterranean 
in the central part, and a negro belt in the south. 

Europe* 

Now let us turn to the old world, where the history of the 
development of races goes back further and is more obscure. 
In the interior of continents modification has taken place 
.80 often by immigration and invasion that we have small 
opportunity of forming an opinion as to what the result of any 
mixture of blood would have been if it had been left long iso- 
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rr^r.j iiistAiiita wri-rr»? vari*rtiei of Hngmge. govenunent; 
^'-., wrJca are artiijtiZr k-rpt up IiAve tended to perpetuate 
'i.ieren^res wL::-h- b;it for ihese. w^oald probably have d»- 
appean^L We see al<«> L : w natural barriers* 8och as high 
zc iontaiii ranj?^ aim- st aitir^iT cot off all interconTse 
y^tween ad'"r:r>ir.g: vaUers. Bnt we see also how no 
differencea of race. p>veniinent. or religion interfere with the 
ptTpH&tnal circnlati'.'n of the inhabitants round and ronnd the 
sh^>res of any iuland &ea. Merchants and piiatess warlike 
leaders, or peaeefnl per»ple driven firom their homes* all con- 
tribate to tue ever movina:. circulating population of the sear 
board, till in the course of the ages a mixed race has been 
formed having some of the Mood and characteristics of all 
the various nations that have lived around its shores 

Med(terranea9u 

Around the Mediterranean, for instance, we have a mixture 
of Moorish, Spanish, French, Italian, and Greek, with rem- 
nants of many an ancient seafaring people from the Black Sea 
and the Levant. The maritime population has much in com- 
mon wherever we see it. They have a swarthy complexion^ 
dark liair, and a quick, restless eye. They are excitable, 
deceitful, treacherous. In the ^^tideless, dolorous midland 
sea" the struggle has been chiefly that of man against man, 
and, where force could not prevail, craft might ; therefore they 
are inveterate liars. Seventy inspired fear ; therefore they are 
cruel. They lived in an atmosphere of diBtrust. Suspecting 
and suspected, their object was to outwit their opponent^ 
and the means employed did not so much matter; therefore 
they are treacherous. These are the people with whom 
travellers are brought into contact at Marseilles, at Smyrna, 
or Batoum. These are the people who give a bad name to 
the Neapolitans, and Greeks, and Levantines. 

When the recruits who had been drawn from all over the 
country were being disbanded in Athens after the war with 
the Turks in 1897, it was very interesting to notice their 
racial characteristics and the difierence between them and 
the sailors in the PirsBUS ; for the seafaring folk who swarm 
round the side of your ship among the Greek Islands or at 
the Piroeus are very different from the Greeks of the interior, 
and probably were always different, even before the great 
influx of Slavs into Greece. 
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The Florentines and Romans, without any reference to 
the chequered histoiy of Naples, would be loth to acknow- 
ledge the Lazzaroni as then* kinsfolk. If there were for any 
reason a considerable migration from the MediteiTaneau 
basin and a settlement on some foreign shore, the cojony 
would consist of this seafaring population who have all the 
ships and all the knowledge of how and where to guide 
them. They would not show such a variety of type as to 
suggest that they were drawn originally from every race of 
Southeni Europe and Northern Africa. One thing would be 
quite clear with regard to them, and that is that they had 
not come from Northern Kurope. 

Volga. 

If now we cross to the Volga and travel northwards wc«^ 
cut across one great line of migration from Asia into Europe, 
and about Tsaritsyn we still see the Tartar element pressing 
on from the East. They bring with them camels and an 
entirely different breed of cattle from that seen either in 
Northern or Southern Europe, although a few seem to have 
found their way into the MediteiTanean area from very early 
times. 

CiiUle. 

It is very interesting to notice the breeds of cattle that 
accompany the different races of men. Along the Mediter- 
ranean and in Southern Europe generally you find two 
conspicuous types : the cattle with the lyre-shaped horns^ 
such as you see commonly about Rome, and those with the 
spiral horns projecting almost horizontally from the side of 
the head, such as are common in Umbria and Emilia. Both 
are ancient breeds pictured on the monuments of Egypt. 
There are modifications of the cattle with the lyre-shaped 
horns seen in the enormous oxen of Hungary. 

There is a breed found in Sicily, and also represented on 
the monuments of Egypt, with much straighter, upturned 
lyre-shaped horns. This seems to be due to a cross with thf 
breed that is seen in a purer form with the camels and the 
Asiatic people whom we find at Tsaritsyn on the Volga. 
There the cattle are all whole-coloured red like our Devon 
breed, and have what we may call the antelope type of horn ; 
that is, straight or somewhat spiral upturned horns stalling 
very close together from the top of the skull. 

T 
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When we get to Northern Russia and the Baltic area the 
brown or black-and-white sheeted breed, like poor Dutch 
cattle, with small forward-curved horns, are what you see 
everywhere, ivith a few imported individuals of other classes 
occurring here and there among them. These are all breeds 
which owe their characters to domestication^ which have 
always accompanied man, and which may be taken as e^'i- 
dence in tracing his wanderings and principal trade routea 
In America also much may be learned from a study of the 
cattle which have been brought over from Europe and of 
the characters which seem to result from their return to feral 
conditions. 

To return to the Volga. If we now travel on from 
Tsaritnyn further north, passing by Samara and Kasan, we 
find the true Russians beginning to prevail. 

These are square-featm*ed men, vrith brown hair changing 
to very light yellow at its ends. They form the mass of the 
people all the way to Esthonia and Finland, where the purest 
example of this race is represented. With them appear the 
northern breed of cattle, which is never lost sight of again 
as we travel along the Baltic westward to the British leles. 
There is a saying, " Scratch a Russian and you find a 
Tartar.'' As far as I went that was seldom true. The 
substratum of the population over the ^eater part of the 
northern and western pro^ances of Russia was, as far as I 
could learn, Finnish or mixed Finnish and Scandinavian. I 
may remark in passing that if you did find a Tartar when 
you scratched a Russian you would find a very good kind of 
fellow. Some of the Tartar tribes furnish the most trust- 
worthy domestic servants to St. Petereburg and Moscow. 

Baltic. 

We now find ourselves on the shores of the noi-thern 
midland sea, and, as we saw a dark race being developed 
around the Mediterranean, so round the Baltic we find a fair 
people resulting from the mixture of Finns and Scandinavians 
and North Germans. 

Here the type is entirely different from that of the Mediter- 
ranean. The characters evolved out of this northern mixture 
of races are — a very powerful frame, a fair complexion with 
red or yellow or sandy hair, and blue or grey eyes. In the 
stormy and often ice-bound Baltic the struggle was chiefly 
against the forces of nature, wliich the hardy Norseman had 
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ofteu to face aloue, and this bred a stern resolution and a 
calm resignation to the uievitable. In the face of such 
dangers mutual aid was freely given, and the value of being 
able to rely on one another developed a more kindlv fellow- 
ship. These folk are honest, manly, and soberly self-reUant. 

If sometimes they laid themselves open to the charge of 
being severe and coarse, they had the more noble qualities 
of courage, trustworthiness, and the spirit of comradeship. 
We can tollow them further than we could the Mediterranean 
race ; for they have been pushing their way along the shore 
to more genial climes, and we can trace their descendants 
even to our own country, upon whose shores small bodies 
have been landing and settling from time immemorial. 
There was no tremendous incursion by a whole nation : 
for the sea, which facilitated the circulation and mixture of 
races round the coast, imposed limits to wholesale migration. 
Only the people of the seaboard had any ships, and only a 
small body of men could be conveyed across at any one time. 
The invasions must have been going on so long that the 
first comers had settled down comfortably and been anything 
but glad to I see the arrival of another body of needy and 
perhaps unfriendly visitors from their old home. We are 
apt to think of these invasions as belonging only to the time 
of disorganisation and discord which followed the withdrawal 
of the Roman legionaries from Britain ; but the number of 
distinct tribes which (/aesar found here, and the early descrip- 
tions, show pretty clearly that there had been settlements of 
this Baltic race upon our coasts long before the Romans came. 

The proportion of the various elements is not everywhere 
the same. The grey Scandinavian, the florid German, the 
yellow Finlander, and the red Votiak have contributed their 
quota, and the descendants of this mixed race revert — some to 
one, some to the other, type. Where geographical conditions 
have facilitated the immigration of any one type we see it 
conspicuously predominant : as in the case of the Norwegian 
along the north and east of Britain, of the Finnish on the 
Eastern Baltic, of the German along the Southern Baltic and 
the South of England. We see the Norwegian on the coast 
of Moray, notably at Burghead ; we see the German in the 
lowlands of Scotland and in Yorkshire ; we see other Scandi- 
navians in the Lake District. The Finn is less mai*ked now, 
but there is a suggestion of his occurrence in East Anglia, 
and some recognise the name in the P^in or Feon of Gaehc 
Bong. 

T 2 
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The overcrov/ded or oppressed or hiinger-smitten popula- 
tion of the interior often pressed upon the coast and gave a 
distinctive character to different migrations, but generally 
it must have been largely composed of the mixed people of 
the seaboard. 

Sometimes, as we should infer from observation, and as we 
know from history, a larger number of one or other continental 
locality came over togetlier, but they were a mixed race 
when they started and generally got more mixed after they 
anived. 

As the result of observation we may take it as proved that 
no dark race has its origin in northern climates, and no fair 
race has developed its characteristics in tropical regions. 
There are of course many difficulties and what may appear 
to be exceptions to any such wide generalizations ; as, for 
instance, the occurrence of dark nomads on the shores of 
arctic seas, whom of couree we must infer were pushed north 
from warmer climes ; or in the existence of fair pygmies in 
Africa which we should try to explain by supposmg that 
they are the dwarfed representatives of a fair northern 
race long ago driven to degeneration, which is as true as 
progressive evolution; or that the effect of their living 
always in the dark shade -of tropical forests has been the 
same as living farther north under less torrid suns. Another 
very interesting example I may mention in this connection. 
I once, when travelling with Sir Charles Lyell in the Western 
Pyrenees, had the good fortune to see at Lourde a pilgrim- 
age of Basques from the very heart of the Basque country, 
and I noticed that the majority were a square-faced people, 
of medium or certainly not short stature, tanned it might be, 
but not of dark complexion, eyes, or hair ; people who from 
their physiognomy I should have said had their origin some- 
where in the Baltic regions. I was elsewhere shown dark 
eople who I was told were Basques and who spoke Basque, 
ut these were obviously Spanish or Southern French who 
had been somehow absorbed into the Basques. If we look 
for the ancient race akin to the Finns who peopled Europe 
in very early times and try to find whether we have not a 
remnant of these represented in the Basques, we should 
exclude the marginal mixed race which must inevitably 
have resulted from thousands of years of contact. In 
Africa or India we can at once pick out the Europeans 
and the descendants of Europeans after many generations of 
residence. So little change of a permanent kind is seen that 
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we have no data for any approach to a numerical estimate of 
the time which would bo required to bring about the con- 
version of a white race to a black, and yet the stable varieties 
of the human race are so numerous that it is almost impossible 
to entertain the idea of independent origin from many aiJFerent 
oentres. 

With the knowledge of such facts as these we look at the 
people of each place we visit and soon notice some features 
and colours more prevalent in one area than another. We 
form in our mind's eye a kind of compomid photograph ot 
8uch characters, and this become for us the type to which 
we refer in all comparisons. This is a different and, for certain 
purposes, a more trustworthy test of race than exact measure- 
ments. Size, weight, muscle, and bone change rapidlv 
according to food, climate, and otlier conditions, but physi- 
ognomy and colour are more persistent. 

Greece. 

To apply these results to cases which can be easily brought 
under observation I will first refer to the ancient rulmg 
race of Greece, the kings and heroes described by Homer, 
and the royal or deified peraonages represented in the archaic 
statues of the Acropolis at Athens. 

We may be sure that these were portraits* to this extent : 
that the artist combined in one ideal person the characters 
which were most admired by those to whose taste he was 
appealing, and that, when he represented members of a 
dynasty or of a family, he was careful to give those dis- 
tinctive features which marked their lineage, of which they 
themselves were proud, and which others recognised as 
characteristic of thera. Homers heroes — Achilles, Ulysses, 
^lenelaus, Meleager — had auburn hair, and were described in 
terms which could only mean that they had light com- 
plexions. So also we must believe that Agamede, Demeter, 
and Ariadne were fair. And in later times this golden hair, 
being rare in the south, was represented as the type of 
royal lineage and the ideal of youthful beauty. On the 
Attic Stage it was always attributed to Apollo and to 

Srincely youths. Electra identified the hair of her brother 
>restes upon the tomb because only the royal family had 
that auburn hair. Had any loyal domestic placed a lock of 
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his own hair there it would have been dark. The hair was 
as distinctive of her brother and of her as the high instep 
which they remarked in the footprint. 

If now we turn to the archaic statues of Athens we find 
these historical descriptions confirmed by contemporary 
portraits. From the custom of tinting the statuary and some- 
times introducing gems or other material to represent the 
eyes we can recall not only their physiognomy but even the 
colour of their hair, eyes, and complexion. 

We see a type common to alt running through them. 
They were bright, intelligent people, with a pretty, piquante 
expression ; a delicate face, oval or tapering slightly to the 
chm ; a broad intellectual forehead, not smoothly rounded, 
but gently and symmetrically undulating; a straight or 
slightly curved mouth, breaking into a smile in which the 
downward cui-vature of the middle of the lips was increased 
and the dimples played on the upturned points of the bow. 
The traces of colour recall blue or grey eyes set well apart 
and looking you straight in the face ; golden or auburn or 
reddish-brown hair worn low on the foreliead or neatly 
braided back. 

These characters run more or less through all the statuary 
of what is called the archaic age of Grfeek art. The figures 
have the stiflF posture which exaggerates the height and 
squareness of tlie shoulders, and taper from them to the 
feet, while the arms generally hang straight down by the 
sides. This is the conventional Egj'ptian treatment ; b\it in 
most of them the features show no relation to the Egyptian 
race. In some early Greek sculptin-e we observe in the 
firm mouth and prominent, though, as seen in section, pointed 
rather than full k)wer lip, features with which we are lamiUar 
on the monuments of Assyria or Egypt ; but in the series ot 
archaic statues exhibited in the museum on the Acropolis 
of Athens, for instance, which we may take as a good 
example of the type of which we are speaking, we do not 
see Egyptian features. 

The later sculpture of Greece has based its ideal of 
beauty on a more luxurious type ; a more strictly oval face ; 
a smooth forehead and a generally voluptuous mouth, in 
which, however, there is often more soul than passion. As 
far as can be inferred these were dark people. The archaic 
statues were alive, and the higher art of later times put this 
life in motion ; but, even where this was not the object, the 
new race look as if they w^ere used to, and needed, easier 
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attitudes. In their mouths Cupid's bow is drawn downwards 
at the sides and a sraiie is seldom pictured. They are 
handsome rather than pretty. The productions of this later 
Greek art were based on real persons of whom we may still 
see representatives, but it was idealized into what has become 
the standard of beauty for all time. 

If we were to search through the surrounding regions ot 
the earth to see whether we could anywhere find these several 
characters to-day we should perhaps look for the later 
more luxurious type in Southern Asia. Among the fairer 
races of India, for instance, we might find many a one who 
in form and figure, and even complexion, would pass mu«ter 
in a gallery of Greek art. Around the Mediterranean this 
rich beauty is sometimes seen appearing here and there by 
reversion of type among the mixed people derived from 
IMoors and Spaniards, from Greeks ana Italians, and many 
another race. But nowhere among them is there anything 
like the archaic Greek. 

Although we see in some ancient statues what looks like 
a blending of the earlier and the newer types, there is not 
that gradual modification of the archaic characters into the 
portraits or ideals of the following ages, spoken of as the 
nighest period of Greek ai-t, which we might expect if this 
w^ere a question of skill in manipulation or the development 
of creative genius. It rather points to the absorption of the 
remnants of an ancient race into one less strong perhaps but 
numerically far superior. 

If, then, all the eculptore and poets of ancient Greece 
represented their rulers as fair, blue-eyed people, and if there 
is a reasonable presumption that this poiiraiture represented 
the characteristics of a dynasty, where is now the race to 
which that dynasty originally belonged? Not in Asia nor 
anywhere round the Mediterranean. It is now a northern 
type. We find its nearest representative along the shore of 
the Baltic and on the coast of Britain among the people 
that have been developed from the hardy races that spread 
from Germany to Britain and still seem to absorb all that • 
come within the influence of their greater prepotency of 
transmission. 

When and in what direction did the migrations which 
have produced this result take place ? Have we in this a 
recora of the time when, ten or twenty centuries B.C. move- 
ments in central Europe sent conquering hosts in all direc- 
tions over the surrounding regions. 
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Some of these extended on the one hand over Greece and 
other parts of South-Eastem Europe, where the dominant 
race long remained distinct in the ruling families, as we see 
in the noble families of Esthonia, the representatives of the 
Teutonic knights who conquered the country in the twelfth 
century, while their followers have been merged in the 
native race. 

Some of these pressed on the people of the Baltic in the 
Bronze or Iron Age, and formed a large proportion of the 
seafaring folk who then began to settle on the coasts of 
Britain. The eastern influence seen in early British art tells 
us that there was then communication with the continent, 
and all the results of archasology and the records of history 
teach us that immigration after immigration took place, each 
people pushing the earlier comers further west or north or 
absorbing or being absorbed by them, till we have not much 
that is trustworthy save the internal evidence from the 
most stable racial characters of each region to guide us in 
search for the origins of our nation. 

However we may explain such points, nothing can get 
over the fact that the characters portrayed in Greek archaic 
art belonged to a type not to be found in the Mediterranean, 
but common in North-Western Europe. 

British Isles, 

Now let us return to our own country and apply tbese 
observations and inferences to the living men and women 
around us. We have no means of examining the physiog- 
nomy and colour of the palaeolithic race or races so largely 
represented in our islands by their imperishable stone instru- 
ments. Nor can we apply the test of which we are speaking 
to-night to the Neolithic or Bronze folk. But when we reach 
Roman times our line of research is suggested by historj-. 
Caesar records as the result of his o^vn observations and 
of the information he received that there were several 
different tribes in Britain ; that tliese differed in race and 
appearance; that some of them resembled certain con- 
tmental nations with whom he was already familiar. 
Here we have in brief the story of long ages of immigra- 
tion from different areas. We commonly hear that the 
people of Wales or the Highlands are the descendants of 
the Ancient Britons puslied by eacli new conquering nation 
into the mountain fastnesses of the west and north. But 
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we must go back a very long way before we can entertain 
the supposition of there having been any one mce occupying 
Britain. Certainly when the Komans conquered the natives 
they were made up of many tribes diflfering from one another 
in all the characteristics that indicate community of origin. 
Moreover, the Bomans were not in the habit of exterminating 
the native populations of the countries conquered by them. 
The native tribes were far more likely to have driven out 
their neighbours when themselves pressed by new arrivals 
on the coast. 

The Saxons, Danes, Jutes, Angles, and Franks came in 
small parties, and formed a still more and more mixed popu- 
lation as time went on. In their case there was much 
oftener extermination, sometimes even extiipation. Diflfer- 
ences of language, religion, and laws increased the difficul- 
ties in the way of amalgamation, and accentuated the results 
of the isolation of small groups of people, each, it may be, 
very mixed in its origin, but representing a somewhat 
different mixture from that prevailing in an adjoining 
district. 

I do not propose now to offer any general description of 
the population of England, or to criticise the many attempts 
which nave been made to locate the various groups of im- 
migrants or to recognise traces of them in the existing popu- 
lation. There are, however, a few examples which have been 
more particularly forced upon my notice to which I will refer. 

Emt Anglia. 

In the Fenland there are two distinct types of people 
among the rural inhabitants : One, a dark man who would 
not be looked upon as a stranger if he Avere to turn up on 
market-day in any inland town in Carmarthenshire. He 
may be one of the original pre-Roman Britons derived from 
the Mediten*anean mixture, or a Breton who came in with 
the Normans, but he is not one of the Baltic race. 

Another Fenland type is a sandy red man whose double 
might be found in any seaport in Wales and more or less 
commonly all round the coast of England, Scotland, or 
Ireland. He cannot however, be for a moment mistaken for 
a Man of Snowdon or a Cardy or a Sihurian, nor for a Cumber- 
land man, and he is not quite like either a Lowland Scotch- 
man, or a Yorkshireman. He belongs to the Baltic type, and 
his ancestors may have come over with any of the earlier in- 
vasions of even pre-Roman times, or they may have followed 
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the Norman conqueror. For we must remember that the 
followers of William were not likely lo have been all dark, 
although on the Bayeux tapestry the English are coloured 
red and the Normans black for distinction. William himself 
is represented in the picture in St. Etienne in Caen as a red 
man, and his son received the descriptive title Rufus. 

As a single example of reversion to an East Baltic 
type 1 may refer to a labourer in Cambridge who tends 
the lawn in front of the Dnivei*sity Library. He assures 
me that he and his people are natives of Cambridge. I 
pointed him out to my friend Col. Alfthan, chief of the staflF 
of the Finnish Aimy, a man before whose eye tens of 
thousands of mixed Scandinavians and Finns are continually 
passing, and asked of what nationality he w^ould take him 
to be. Without hesitation he replied, " If it were not for 
his clothes I should take him* to be a North Russian." 

In the villages round Cambridge there is a great mixture, 
but bright, fair complexion, blue eyes, and flaxen hair is 
often predominant, this last character being more conspicuous 
in children; so that we do not cany away the same im- 
pression from a visit to the village school as we do from a 
gathering of adulta 

In the north of England we see a marked difference 
between the florid sandy-red Yorkshiremen and the tall grey 
Cumbrians, among whom we may here and there find tmces 
of the Strathclyde Welsh. 

Wales. 

I will now turn to Wales, and follow up the same line of 
enquiry with reference to the various people to be found 
there.* I will examine them in greater detail ; first, because 
I am more familiar with them than any othere, and secondly, 
because I think I can thus offer you more that is new to you. 

Language, 

The language spoken by a people is no trustworthy indi- 
cation of their racial affinities, as we may see in our own 
country without refening to the innumerable examples to be 
observed thi-oughout Europe. Most of the people once spoke 
Celtic in Cornwall, Ireland, and Scotland where their de- 
scendants now speak English ; and, although Welsh, the 
strongest and most beautiful of om* Celtic languages, not- 



 See r Oeninen. Cyf. xi, Rliif 4, tud. 231. Hydref 1893. 



« NATIONAUTY." 283 

withstanding the obvious hindrance which it offers to com- 
mercial advancement, still holds its own close to, and even 
in the centres of, the greatest commercial and intellectual 
activities of the world, yet English is surely and steadily 
creeping in, and must eventually drive it out. 

In our present enquiry the language spoken by a people 
goes for very little except so far as it appears in place-names. 
New-comers asked the names of prominent features and 
adopted them at once for convenience of reference without 
any knowledge of th'eir significance. The practice of chang- 
ing old names in order to conceal the associations connected 
with them, or to glorify by a new name some easily achieved 
modification of old work, was reserved for modern scientific 
nomenclature and Parisian political sentiment. Ancient place- 
names can generally be trusted. 

Although the men of Gwynedd,* the northern district, can 
<letect one of the Hwntwsf of the Deheubarth, or southern 
parts, by his speech, yet there is not in Wales any such differ- 
ence as exists between the dialects of different counties in 
England. And yet all the evidence that- can be collected 
on the subject, the nature of which is indicated in the few 
examples which I am laying before you to-night, leads to the 
inference that the people of Wales belongs to many very dif- 
ferent races. 

It becomes, therefore, a matter of interest to enquire 
whether any marked characteristics of physical feature can be 
now observed in diffei'ent well-defined areas, and whether 
any connection can be made out between these and the early 
races mentioned in history or suggested by place-names. 

We have, of couree, all round the coast a belt of more 
recently mixed races. There was the English occupation 
along the line of the mediaeval castles: there were the r lem- 
ings settled in Lloegr fach tu hwnt i Gymru (Little 
England beyond Wales). That is a district in the south of 
Pembrokeshire where Flemings and English were planted 
by Henry I and the Earl of Pembroke. 

Of the mercenary soldiers who followed the feudal lords 
along the Marches and held the castles round the coast it 



 Gwynedd, a not very clearly defined district including nearly the 
whole of North Wales. A similar name is applied in Brittany to the 
country of the Veneti : the Diocese of Vannes is now called Eskopti 
Gw6ndd or Escobty Gunned. 

t Hwntws, from hwnt=s outside, foreign, c/. forestieri. 
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would be difficult to find clear evidence now. The fair, fat, 
fitolid, unaggi'eBsive, but unyielding people who settled in 
the south-west corner of Wales are there still, but have left 
very little mark on the features and character of their neigh- 
bours, while they have themselves been only slightly modified 
by contact with a diflerent i*ace. 

The two districts are separated by a river, on one side of 
which the physical characters and language of the people are 
English, on the other Welsh. 

There were still earlier the Noree and Baltic rovers landing 
here and there all round the coast and perhaps holding some 
of the earthworks still conspicuous on the promontories 
round the 'coast of Wales as elsewhere; small entrenched 
positions which a few men could easily defend. 

There were the pre-Norman English usually spoken of as 
Saxons along their eastern frontier, and before them the 
liomans advancing from Deva on the north, and from Isca 
Silurum on the south, and sometimes penetrating far along 
the principal valleys and trade routes. All this pressure 
must have caused a great shifting of the relations between 
the tribes who occupied that little mountain land and have 
resulted in gi*eat mixture of blood along the borders. 

The Norsemen and Baltic race have certainly left traces 
round the coast in the strong square-shouldered, sandy- 
haired, giey-eyed men who are so common in our seaports, 
and have perhaps had much to do vnth the formation of the 
hardy sailors whose courage and seamanship are kept alive 
and quickened by the rough seas and rocky coast on which 
they pass their lives from their youth up. They belong to 
the race that was developed in the Baltic and along the 
adjoining coasts, and which forms the backbone of our navy 
and mercantile marine. 

I do not know whether we shall ever be able to recognise, 
among the men who live along the borders or anywhere 
in Wales, traces of the Romans or of the various foreign 
nationalities the Romans sent as soldiers into Britain. It is 
difficult to know what to look for in most cases : Italians, 
Asturians, or Huns, or what not. Sometimes, but rarely, 
inscriptions and historj'' help with a note on this point. 

But I think we do see in the racial peculiarities of some 
of the geographically defined districts of Wales sufficiently 
marked characters to suggest a community of origin and 
some long-continued isolation from the people of other 
more or less disconnected areas. 
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For instance, in the valleys and mountains of Sontli 
Wales and from them largely gathered into " the Works," 
t.«., the great centres of coal and iron manufacture, we all 
know a snort, dark, active race, with straight features, small 
mouths, wavy or slightly curly dark hair, and large brown 
eyes. 

North and west of these there is a race of large, dark, 
but florid complexioned men, with high cheek bones, largo 
mouths and teeth, and small dark bright eyes, straight nose, 
and straight hair growing down over the forehead. We 
recognise in " The Cardy " a distinct type of feature and 
of character. It is among them that we have always found 
the greatest intellectual activity. They have been the first 
to encourage higher education, and have the reputation 
of being the shrewdest men of business. They belong to 
a type which most Welshmen think they recognise at 
once. 

It is said that in ancient times there were two tribes in the 
south of Wales, occupying at first, of course, a wider area 
than that into which they were driven by invaders from 
Roman, Old English, and feudal England, but holding their 
own in the mountainous districts of the interior through all 
historic time. These were the Demetsd on the west and on 
the east the powerful Silures, who had to bear the brunt of 
every advance from the south-east. Each of these had 
probably in succession been driven west from the south and 
east of Britain, but when and by whom we shall probably 
never know, and how they were originally made up there is 
at present no evidence to show. 

Those who were pushed furthest west were probably the 
firet comers. 

There is another type to be found chiefly in North 
Pembrokeshire and South Cardiganshire and extending far 
into Carmarthenshire. These folt have prominent features, 
soft light brown, but not flaxen, wavy hair, grey-blue eyes, 
good stature and carriage. These would be claimed by some 
as the true Celts ; but as everyone seems to define that term 
for himself, I have avoided the use of it except for a linguistic 
group, which includes all these various races whose diversity 
of origin I am insisting upon. 

Judging by their physical characters only I should be 
inclined to refer these gi'ey, fair people to a cross between 
some native dark race and a seacoast people probably of 
Scandinavian origin. 
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Another race we all know in Wales : the short, swarthy, 
wiry men of Snowdonia, with piercing dark eyes, curly dark 
hair, small clear-cut, often slightly aquiline, nose. These 
people are never florid, never fat. On old maps you will find 
their country marked Ueriri Monies ;sVfe call them " Gwyr 
Eryri** If we enquire what tribes in ancient times lived in 
that part of Wales we find that here we are in the heart 
of the mountain fastnesses of the Ordovices, that powerful 
race against whom in the north, as against the Silures in 
the south, the waves of Roman and of Saxon invasion again 
and again broke in vain. The Ordovices had been forced 
back from the banks of the Dee and the Clwyd as the Silures 
had been driven from the Severn and the Wye ; but they 
were never exterminated, and in all probability we have, 
in the competition between the Cor ErjTi and the champion 
choir of South Wales, a renewal of the struggles between the 
Ordovices and Silures carried on through long ages before 
the Romans ever set foot upon our shores. 

There was another race along the north-west coast of 
Wales, as we know from history, archseology, place-names and 
tradition, but of this I cannot say that I can detect any traces 
at the present time among the people. They have been 
either extirpated or absorbed in the various new-comers along 
the coast, of whom I have made mention. The geography 
of ancient history is very obscure, and on this point I will do 
no more than refer to the ancient maps on which, as the 
outcome of impression after reading ancient historj'-, a tribe 
has been located, to which by some the name Cangi has 
been assigned, but I cannot say much more for it than that 
it saems to be a word unappropriated elsewhere on good 
evidence and remaining to oe applied when a name was 
wanted. 

Tradition helps us to assure ourselves that there was some 
tribe there independent of the Ordovices. I remember many 
years ago telling Sir Lewis Morris one story of this region 
which he said he had never heard before and which he 
has since enshrined in song. 

The men of Ardudwy, in the days Avhen marriage by 
capture prevailed, made a raid into the coimtry of the tribe 
which lived to the north and carried off each man a maiden. 
Wedding ceremonies recalling the old custom of marriage by 
capture were kept up in Wales till quite recently. I have 
myself seen them in Cardiganshii^e. The return march was 
necessarily slower, and they were overtaken at the foot of 
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the crags, perhaps as they were making for Drws Ardndwy 
or the pass into the mountains along the Hne of Sarn Helen 
between the Manods and Migneint. 

There was not a moment to be lost. The maidens were 
placed between the crags and the lake, and the men of 
Ardudwy drew themselves up in front and fought and fell to 
the last man. The maidens, no unwiUinff captives, seeing 
their lovers fall, thi-ew themselves into the lake, hence called 
to this day Llyn y morwynion (The Maidens' Lake), while their 
lovers repose beside it under the tumuli known as Beddau 
gwyr Ardudwy (the graves of the men of Ardudwy). The 
word Ardudwy is not unUke Ordowic. 

I will not, however, criticise the story further, but only 
pick out from, it the tradition that another tribe lived in 
touch with the Ordovices on the north ; and next appeal to 
Archaeology. As I was once wandering along the coast of 
Anglesea I saw a line of stones evenly laid in the cHff and 
covered by a heavy surface soil, and that by blown sand. I 
recognised the floor of one of the old CyttiauV Gwyddelod 
(the cots of the G wyddel) like those which I had in other 
localities near helpecl to explore with General Pitt-Rivers, 
and which have been described by Mr. Stanley of Penrhos. 
The sea was cutting back the cliff and exposing the whole 
section. Below on the beach was the handraill, just dropped 
from its place on the floor of the house above. But here 
was a measure of its antiquity. The floor was covered deep 
by the surface soil ; the soil was overblown by sand, which 
could only have been carried there before the sea had removed 
the long slope up which it travelled ; and there was the high 
cliff, a measure of the work the sea had had to do. Besides 
this there was the previously discovered evidence of stone 
implements in similar cyttiau on the mainland or in Anglesea. 

So here we had tradition applying the name of Gwyddelod 
to the people who lived north of the Ordovices in the age 
when polisned stone implement* were used in Wales, and a 
confirmation of their great antiquity in the physical geography 

of the district. 

All round the frontiera of the Ordovices the hilltops bristle 
with camps ; the mound-graves of their buried warriors are not 
uncommon. The less perishable weapons and reUcs of their 
work turn up here and there all over the country, and above 
all there are the people, " an ancient race tenacious of its 
idiosyncrasies, and distinguishable by physical features as 
well as character." All these various facts as far as they go are 
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fairly safe guides to the student of the story of the develop- 
ment of the people, and he may look with suspicion on the 
results of pedantic history whicn do not harmonise with the 
results thus obtained. 

I have aimed at no complete sketch, but have tried to 
suggest some lines of enquiiy along which we may reasonably 
hope to pick up some useful evidence as to early inhabitantB of 
our island and the origin of the English race. 

Around Scotland we find the Baltic and Norse and German 
types far more strongly developed, as that country lay much 
nearer the opposite snores from which they started. 

In the Highlands we have dark races, but I cannot say 
whether they can be distinguished from one another as I 
have endeavoured to do in the case of the Welsh. 

In Ireland there are also some dark people, especially in the 
south-west, but geographical features have not to the same 
extent helped to isolate varieties, and the waves of conquest 
were not determined by the same well-marked shore linea 
Dublin was, and in the features of its inhabitants is seen to be 
still a Scandinavian city, while Norman names are common 
among the farmers of south central Ireland. 

We will now try to trace to its source another race whose 
origin is slill more obscure. For shortness I will speak of it 
as the red race, to distinguish it from the other two which 
I have been describing as fair and dark respectively. 

If you were to start from Belfast, travel through Lowland 
Scotland or the North of England, on through North Germany 
or on either side of the Baltic, through Esthonia down the 
Volga — at any rate as far as Easan and Samara, — you would 
meet with no people as dark as the little swarthy mau 
of Eiyri (Snowdon). 

But if you were to start in the South of Ireland and travel 
through Central Wales, Glamorgan, Devon, Brittany, France, 
and along the Mediterranean to the countries bordering the 
Levant, you will find no people as fair as the Lowland Scot or 
Yorkshireman. 

We get the impression that the characteiistic coloiu- of 
the Baltic race is fair and the characteristic colour of the 
Mediterranean race is dark, and we feel that our inferences 
are based on sufficiently wide observations to justify the 
generalization that all fair races are of northern and all dark 
races of southern origin. 

Now among the various groups of dark people that we 
have been describing as occupying the mountains of Wales 
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and Scotland there appear here and there sporadically, or 
endemically as we may say in individuals or families or 
hamlets, people with bright red hair, blue-grey eyes, a fair 
easily-freckled complexion, and generally a tendency to 
stoutness. Theirs is not the sandy red, brown, and yellow 
hair of the Baltic race which I have already described as 
occupying nearly all the coast of the British Isles, but bright 
unshaded red. This bright red hair is sometimes seen among 
the sandy red people of the Baltic race also, but it is more 
conspicuous by the contrast when it occurs among the dark 
races. So common was this type in one village in Carmai-then- 
shire that the people were spoken of as Cochion Caio (the red 
folk of Caio), from the name of the village. . This seems to be a 
reversion to a very ancient ancestral form. It is seen also 
among the people of Central Wales south of Snowdonia. 

If we try to trace these red folk along the Baltic we find 
beyond its eastern end the Votiaks, a race perhaps from 
northern Asia, who are said to be the most red-headed 
people in the world.* These may account for the reddest 
red strain among the people whom we refer to the mixed 
Baltic or fair race. 

But the red race appears also sporadically among the 
dark people of Wales. Now, there is nothing in the climate 
of Wales to turn fair people into dark ; that must have been 
done in some southern chme. We must therefore bring the 
dark races along the southern route from southern or 
Mediterranean regions. If, then, we find this reversion to an 
ancient red race occurring sporadically among them, shall 
we infer that the red folk were here first and were absorbed 
by the dark races, or that the red folk came after the dark 
and were merged in the numerically, or otherwise stronger, 
dark people, or that the dark people arrived with this red 
strain in their blood, which by reversion still appears in their 
oflGspring? Without going far into the question I favom* this 
last view, but it involves an enquiry into the probability of 
finding any red race in the southern or Mediterranean area : 
perhaps along the line of migration of the builders of 
megauthic monuments we may expect to find traces of them. 

In North Africa, among the Libyans, there are such red 
people; among the Arabs east of the Red Sea there is 
a tribe of them; following the evidence back into far 



* Latham, H. G. The Native Races of the Russian Empire. LoniL 
Koillidre, 1854, p. 53. 
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antiquity the Araorites are said to have been of the same 
type*; and to what is the fashion of stainini^ the beard 
bright red, which 1 saw in the region between the Black Sea 
and the Caspian, due if not to the tradition of that being the 
aristocratic colour, as auburn hair was adopted out of homage 
to Queen Elizabeth and in the present century flaxen hair 
was produced artificially out of homage to Fashion? 

May we speculate upon these red people having all had a 
common origin in Northern Asia, from which they travelled 
west to the Baltic, and south-west to the Mediterranean, and 
by their great prepi)tency of transmission reached the British 
Isles in two distinct streams : one in the blood of the Baltic 
people and the other in the blood of the dark Mediterranean 
race? 

In all these enquiries I have confined myself to observation 
of the softer parts — of the hair and eyes and skin, and not of 
the bony structure, except so far as it aflfects stature and 
obvious features. There is much to support the view that 
the skin and flesh are less changeable than the bone. On 
Egyptian monuments Negroes and other races are depicted 
BO that it is easy to recognise them by the character of nose 
and lip, and skin and flesh. 

Animals grown on richer soil than that which is their usual 
habitat often become larger, but in almost every other 
character remain the same. The red deer dug up in the 

f)eat mosses and rich alluvial plains of the south are much 
arger in the bone than any now seen in the Scotch forests ; 
and the type of the Kerry cow cannot be maintained on the 
rich pastures of England, A clearer example for our purpose 
is furnished by the manner in which the horns were got rid 
of in the black cattle of Southern Scotland. I heard Lord 
Selkirk give an account of how it was brought about, A 
little more money was given for the polled Angus or Galloway, 
until by selection the hoi-n core, which is a development of 
the bone, was got rid of, and the horn, which is a development 
of the skin, hung loose beside the animal's head, there being 
no bone to support it. At last both were got rid of altogether 
in about 50 years. We see in this case that the bone 
changed more readily than the softer parts. Craniology has, 
of course, its own proper place ; but this method of distin- 
guishing race by observation of the colour, the hair, the ekin 
and flesh, rests on the more stable elements. 



* Saycj 



" NATIONALITY." 291 

Happy commeut on the saying '* Beauty is only skin deep, 
but ugJiness goes to the bone,' for thus beauty lasts the 
longer. 

Nationality, 

Nationality is a stage in the formation of a unit of gi-ouped 
human lives which have, in accordance with their environ- 
ment, developed characters of greater or less persistency. 

It is said that in the Austrian Parliament, when a motion 
involving different legislation for different parts of the 
Empire wa« being urged on the ground of their distinct 
racial characteristics, a member opened his speech on the 
other side with the remark that tne question before them 
really was whether Darwinism was true or not. He v/ent on 
to say that if the truth of that theory were admitted tliey 
should legislate for a better state of things, and trust that the 
progressive development of the people would adapt their 
habits of thought to the conditions under which they had to 
live. 

Nationality is quite independent of racial unity. Loyalty 
and impulsive patriotism may be developed in a nation made 
up of the most heterogeneous races, and characters fostored 
by local circumstances may develop into strong idiosyu- 
cracies. 

In consequence of this confusion between na^iona/ and rocia/ 
we have of late years often heard the demand for independent 
administration of local affairs urged on the ground of differ- 
ence of racial character where what was really meant was 
that difference in habits of thought, which is produced by 
extenaal circumstances and isolation, had brought about such 
a difference in the way of looking at things that the whole 
population of a district had begun to believe that they could 
not live exactly in the same way as their neighbours, and 
referring to temperament what was due to habit have con- 
sidered it wise to perpetuate their isolation. 

Nations are formed of groups brought together by various 
circumstances, among which racial amnities play only a small 
subordinate part. 

The British nation is made up of the jetsam and flotsam 
thrown up by the waves of migration that have for ages 
been breaking on our shores. At one time we have great 
pieces from the wreck of Empires which the storms of war 
nave broken up and stranded on the beach ; at other times 
the smaller fragments which the gentle ripple of the every- 

u 2 
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day rising and falling tide of commerce has gathered in onr 
bays and estuaries. The foolish cry of agitators, '*Give ub 
something different, for we are of more tender kind than our 
neighbours," gains no support from such enquiries as we have 
been carrying on to-night. There is no single race iu 
England, m Wales, in Scotland, and least of all in Ireland; 
and the reasons given for separate legislation are worth no 
more than those given by the O'Gradys, who would not be 
beholden to Noah for a place in the Ark but had a boat of 
their own. Let those who cannot sail in the good old British 
barque go to the bottom ! 

Tnere are diflferent races in the British Isles, but they are 
not conterminous with any seaboard or any mountain ranges 
or counties or groups of counties. The combination is now 
more chemical than mechanical, and the mixture is so intimate 
that to separate out the different stocks is now impossible. 
But it is a mixture of which we may well be proud, and which 
we should not try to break up into its components, but by all 
means in our power endeavour to weld into something ever 
stronger and truer. 



The Chairman (Professor E. Hull, LL.D., F.R.S.). — 1 am 
sure all present desire to accord Professor McKenny Hnghas their 
best thanks for this admirable paper (cheers). Having a 
pressing engagement I will ask Captain Heath to take the chair. 

The chair was then taken by Captain Heath, R.N. 

The HoNORAKY Secretary (Captain Francis Petrie, F.G.S.). — 
May I mention that one of onr members fi*om America, the Bishop 
of Minnesota, is present. This is his first visit to the Institute, and I 
am snre all present will desire to hear his views upon this subject. 

The Bishop of Minnesota. — Mr. Chairman, ladies and gentle- 
men, it is a very great pleasure for me to be present at this 
meeting, for although I have been one of your members for many 
years and have taken very great delight in reading all the papers 
tliat are published by the Institute, this is the first time I have 
had the pleasure of being present* 
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1 do not know that I can add anything (x> the paper, which has 
interested me profoundly ; bnt perhaps it may interest some of 
the members of the Institate if I mention a few facts in reference 
to the North American Indians with whom I have been somewhat 
closely connected for the last forty years, as Bishop of the Diocese 
of Minnesota. These Indians are to be found in all parts of the 
United States. All the Indians, from the Atlantic to the western 
part of Minnesota beyond Lake Superior, with one exception, 
belong to one great family {Algonquins), and it was for them that 
KUiot published his Bible. It has always been a great pleasure 
to me that the Indians amongst whom we have had missibns 
which have been marvelloasly blessed are the same Indians for 
whom Elliot laboured. The Hev. Dr. Hale, a clergyman of Boston, 
sent me a little while ago two chapters of Elliot's Bible, without 
indicating the source from which he took them. I sent them to 
our chief missionary and he sent back the translation showing that 
these Indians speak the same language. There is, however, a 
slight difference. His language is a marvel. There are more than 
twenty times the inflections in the verb than are to be found in the 
Greek. If an Indian said to you " I love," and stopped, yon could 
tell, by the inflection of the verb, whether he loved an animate or 
inanimate thing, and whether be loved the thing or the quality of 
the thing. 

He has some remarkable customs that would point back to a 
higher state of civilization and a greater knowledge of God. He 
has not the slightest doubt of the existence of a Great Spirit. 
In one respect his theology is a very good theology, viz. — that the 
Great Spirit never harmed anybody, and that when one is harmed 
it is because one has fallen into the hands of the devil. Every- 
thing that he cannot understand he attributes to a spiritual 
influence. When he first saw the telegraph he said a spirit 
ran on the wire and carried the message. He has a passion* 
ate love for his people — he would lay down his life without the 
trembling of a nerve for those he loves. He is always truthful. 
I have never known, during the forty years that I have been 
amongst them, an Indian to tell me a lie. I heard an officer of the 
United States Army say in a public address, *' I have lived with 
the worst and most warlike Indians in this country for twenty-one 
years. Half the time I have been hunting them ; and the other 
half they have been hunting me, and I never knew an Indian to tell 
a lie, unless under the influence of drink. I have now charge of 
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500 Indians, and one of the things I woald punish most severelf 
would be intoxication. If an Indian is accused of having been 
drunk I send for bim and ask him if be was drunk, and if he 
says ' No ' I never ask him another question ; but very likely if he 
drank at all he would say, ' I do not know if I was drunk, but 
ask that Indian and he will tell you.' '* 

His hospitality is extended to his worst enemy, who if be came 
to his bouse would be treated well, wbile the old hatred would 
come back if be met him elsewhere. 

Then he always offered his first-fruits — the first-fruits of the 
hunt. Ask an Indian what he means by the act and ho says, 
"We give these for the Great Spirit." So there are certain cus- 
toms that appertain to their family religion, and in that they are 
60 like those to be found in the Old Testament, that I recollect one 
of my first converts, who afterwards became a clergyman — when 
he read the Litany in which he asked God to forgive the sins of 
our fathers, tears came into his eyes — he believed so strongly 
that he belonged to that race. 

I have listened to this lecture with great delight, but I came to 
listen and not to make a speech. 

Mr. D. HowAKD, V.P.C.S. — I must bay it is exceedingly in- 
teresting to hear such an admirable sketch of unmixed races in 
contrast to the extremely mixed races of Europe. 

The idea of nationality is very curious. The late Professor Free- 
man expressed opinions about the French nation which were not 
exactly what one would venture to express in France ; but certainly 
it was strictly to the point, that there was no French nation. We 
find remarkable instances of the survival of type. The most 
striking thing is the survival of the smaller isolated groups of 
some races and the extraordinary mixture in others. One of the 
most extraordinary things in regard to race is that we speak of 
the Norman as of Scandinavian origin ; and yet we find the 
Norman race, as far as appearance and language go, is distinct 
from the Danes, who are nearly related to them as far as their 
fathers are concerned. Here you have one race kept pure and 
another race which evidently did not bring their wives with 
them, but intermarried with Latin-speaking mothers and made the 
Norman race ; whereas the Danes probably, when they came from 
their homes, brought their wives with them, and you get the true 
Danish type in many villages on the coast of Scotland, and in 
some places on the coast of England of a more Danish type 
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tban on the Danish coast itself. The reversion to type is very 
extraordinarj. That is rather a complex question. It is a most 
interesting subject to which the paper is a very valuable 
contribution. 

Mr. Martin Rouse. — Might I say that it seems to me that there 
are, amongst United States Americans of European descent, many 
men of a Red Indian type. It may be only a casual observation ; 
but it seems to me that our American brothers are approaching 
Red Indians in having less hair on their faces than the English. 
The Indians are remarkable all over the Continent for having very 
little hair on their faces. As a rule they have scarcely any ; and 
I think it is a fact that the Americans of the United States have 
also very little hair on their faces compared with their kinsmen 
in this country. They are also taller with higher cheek-bones, 
and aquiline noses. 

The Bishop of Minnesota. — As to our North American Indians, 
it might be interesting to know that all the Northern Indians are 
men of great stature and are marvellonsly well built. It is also 
true that all Indians found in the extreme south are men of com- 
paratively short stature ; and the same thing holds with regard to 
Alaska, for these Indians are also of small stature. 

As to hair — if any men in the world have marvellous heads of 
hair it is the North Ameiican Indians. I attribute it to the fact 
that the head is always uncovered. They pride themselves upon 
their heads of hair. 

I may also add a very gratifying fact in connection with the 
Indian tribes in the United States. According to the last census 
there had been an increase of 300 persons, and in that year the 
Indians had sold to the United States Government a million 
dollars* worth of produce. 

[The Bishop here left the meeting, having to meet an engage- 
ment.]* 

The Author. — I was much pleased to hear the remarks of the 
Bishop of Minnesota, because one of the conclusions at which I 
had arrived from the characters which I had the opportunity of 



 The Bishop says in a letter, " Our friend is quite right in his idea 
that the characteristics of the North American Indian show a noble 
ancestry. His bravery, hospitality, love of kindred, truthfulness, not 
less than the structure of liis language, show this. All this is emphasized 
by bis religious customs and his traditions." 
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observing or forming an opinion aboat from the observations of 
others, as well as from more general considerations, was that the 
North American Indians did not represent a stage in the upward 
progress of a race from savagery, but that they belonged to a very 
high type of humanity which had somehow been cut off from the 
opportunities and appliances of civilization, and had had a hard 
struggle for existence against the forces of nature. 

Mr. Howard has referred to some very good examples of the 
formation of a race, raized in its origin, but attaining to characters 
in common from the blending of the original elements, and isolation 
from any further strong admixture. Mr. Kouse has emphasized 
my remarks on the modem American type, ^hich seems to approach 
that of the North American Indian ; but in all these tentative 
suggestions and speculative ideas we must bear in mind that, owing 
to the enormous influx of Scandinavians and Germans, America is 
in the main only carrying on and reproducing the same mixture as 
that from which in past ages the English race sprang. The point 
of ray paper was that, tracing back the history of the British race 
as far as we can, we learn that it has been formed by the succes- 
sive introduction of many different elements, and that the result of 
this mixture is seen in existing characteristics of appearance and 
disposition which have become more or less stereotyped ; but that 
the elements, when they can be discriminated, or the blend, when 
it can be defined, may be regarded as marking a race, as distin- 
guished from a nation which is only held together by the artificial 
bonds of government ; and that the indications of racial characters 
obtained by observation of the colour, physiognomy, etc., of the 
people we meet in the world, offer valuable and interesting matter 
for study. 

With regard to the suggestion that theit) may be a physiological 
explanation of the origin of the red hair, I suppose we must 
accept that as in a sense true not only for the red hair, but also 
for the dark colour of the skin, it is the province of the physi- 
ologist to investigate those subtle changes in the pigments to which 
the colours of the hair and skin are due, but I hardly think that 
we can refer the sporadic occurrence of red people among dark, or 
dark among fair, to any direct and exceptional influence of a 
physiological kind brought to bear upon the individuals affected. 
These appearances require for their explanation the consideration 
of the laws which govern prepotency of transmission, reversion of 
type and so on. 
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Mr. Howard. — I meant that they were superior. 

The Adthob. — That may be, but I do not see how we can prove 
which were originally saperior. Sometimes you can find reason 
for inferring that a race was red. The Ammontes were red, were 
they not ? 

Then with regard to the ruling races of classic story being 
either dark or fair. Professor Westlake, one of our roost distin- 
guished scholars, I see is present, and I daresay he would answer 
that. 

Professor Westlakb. — I should be inclined to think they were 
fair. 

The Author. — I have only tried to trace the fair races to the 
Baltic, the red races to Asia, aud the dark races to the mixed 
people of the Mediterranean coast. 

The Meeting was then ^adjourned. 



COMMUNICATIONS RECEIVED IN REGARD TO THE 

FOREGOING PAPER. 

Canon Isaac Taylor, D.D., writes : — 

I am much obliged by your sending the proof of Professor 
Hughes's paper, the discussion on which can hai*dly fail to be of 
interest. 

If health permitted I would gladly come up to take part in it. 

I agree with him so far as he goes, but belonging to the school 
of Broca, I believe that language and colour are less persistent 
racial characters than the orbital and cranial indices or the section 
of the hair, which is circular in races coming fix>m the east and 
flat in those from the south. 

Colonel C. R. Conder, R.E., D.C.L., writes : — 

Agpreeing cordially with the general results of this paper, I 
venture to make a few remarks, due to personal knowledge of 
various nationalities aud study of their histories. It is almost 
impossible to find, even as early as 3000 B.C., either a pure race 
or a pure language. The Babylonians intermarried with Mongol 
AJckadians, and borrowed words of their language. In the fifth 
century B.C. it is proved that Persians and Babylonians inter- 



298 PROF. T. MCKENNY HUGHES, F.R.8., ON 

married. The Egyptians early intermarried with both Semitic 
and Mongol tribes, and with Nubians also. Their langaage shows 
these inflnences. The Latins in Italy were mingled, in the same 
way, with non-Aryan Etrnscans, who appear to have been 
Mongols. 

I do not understand how it is possible to speak of a " Mediter- 
ranean race." In Asia Minor the population, from an early age^ 
wna a mixture of Greeks, Phrygian Aryans from Europe (from 
whom Armeoians are mainly descended), Medes and Persians 
(incladiog the Lycians), and Turks, preceded by Mongol Akka- 
dians and Hittites.* In Palestine the populations were mainly 
Semitic. In North Africa we have Berber races, closely con- 
nected with the ancient Egyptians, and an infusion of Celtic 
Aryans (White Libyans) with the lat^r Aryan Vandals, as v/ell 
as the Semitic Phoenicians and Arabs. In Italy the Neapolitan 
type (with which I am familiar) appears to be a mixture of Latiu 
Aryans with Greeks and Aiubs (possibly also Phcenicians), and 
the language contains Arab and Greek words to the present day. 
The Portuguese type also owes much to the Moors — a mixture of 
Arabs and Berbers. The fine Tuscan type still represents the 
mixture of Latins with Etrnscans; and the folletti or fairies of 
Etraria still retain the names, not of Latin, but of Etruscan 
deities. 

In all cases that I have been able to trace, the physical resem- 
blances are due, not to the effect of climate, but to intermarriage^ 
and this I believe is true in America also. The effect of tem- 
perature on colour is on the other hand sufficiently evident. 

The distinction between the purer Slav and the Tartar Russian 
is very evident in a Russian crowd. The Finns speak a Mongo 
language, but one full of Aryan loan words, and they seem to be 
a mixed Slavo-Mongol race. The Basque dialects are gramma- 
tically nearest to the Finnic language, and the vocabulary is 
mainly of this class, but is alsp full of Latin words. The Basque 
type in the same way appears to have been Aryanised. 

That the early Greeks were a people with auburn hair and blue 
or green eyes, seemg to me proved, not only by the early statues 

* There was also a Semitic population in Cilicia speaking a language like 
the Assyrian about 1500 b.c., and the coin of Baal Tars at Tarsus indicates 
Phoenicians in this same region at a later period. The Carians appear to 
have been Aryan in the fourth century b.c., but some Carian and Lydian 
words were apparently Mongolia. 
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mentioned, bnt bj the Egyptian pictures of Greeks and lonians^ 
with bine eyes and light hair, as early as 1300 B.C. The home of 
the race seems to have been on the Volga, and the red-haired 
Alans, from the noHh of the Gancasas, appear to have presented 
the same type. Linguistically the Greek and Latin languages aro 
nearest akin to the Geltic. 

It is often said that language and race have little or no con* 
nection ; yet to the present day, broadly speaking, the various 
stocks (as far as they are distinguishable) speak the same lan- 
guage that they used when history opens. It seems that the 
prevailing tongue is that of the majority of any population, and 
that culture words are furnished by whatever element in thai 
population is most cultured. 

The Danes appear to have been specially fond of islands, and 
the type of islanders often differs greatly, on our coasts, from that 
of their neighbours on the nutin land. The Danish type may be 
observed in the islands on the west coast of Ireland — as I have 
personally observed — ^and the Portland islanders are mainly Danes, 
as contrasted with the Dorset Saxons. I have been equally struck 
with the diOcrence between the latter (who resemble the Dutch),, 
and the red-haired, brown-eyed type prevalent in Devonshire and 
Cornwall. Having travelled over the greater part of Ireland, 
I was surprised to iind how mixed was the population, even in 
the far west — Saxons, Dutch, Walloons, and other Teutons, being 
distinguishable, with the two Celtic types : one black-haired, 
pale, and with blue eyes, especially in Mayo, where they often 
speak Irish only : the other, red-haired with blue eyes. In Kerry 
there is an admixture of Spanish blood, dating from the sixteenth 
century a.d., and, in the north, of Teutonic from the Scottish 
Lowlands. 

One of the most marked features of the Scandinavian, as 
contrasted with the Lettish and Teutonic types, appears to be 
the long flat skull, which was found among Normans (as in the 
case of Robert Bruce), and among the prehistoric inhabitHUts 
of the Channel Islands, as I ascertained in Guernsey in 1890. 

1 venture to think that the prevalence of "man'iage by capture" 
has been somewhat exaggerated. I have studied customs among^ 
Arabs which would usually be ascribed to such an origin, but 
have found that the repulse of the bridegroom was generally 
ascribed to certain ideas of modesty on the part of the women. 

There is not, I think, any reliable evidence that the Amoritety 
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were red-haired. There has bee a some confusion as to the monn- 
mental evidence in this case, but it is well known that they spoke 
A Semitic language, and they are represented as very like tbe 
Assyrians, in both type and complexion, on some bas-reliefs. 

The ordinary Semitic type is dark-haired, dark-eyed, and olive- 
skinned ; but it is not uncommon among the Semitic peasantry of 
Palestine to find auburn hair with brown eyes, as among the 
•Samaritans also, and the Spanish Jews. Blue eyes are very 
rare, and regarded as unlucky. They may, I believe, generally be 
traced to intermarriage with Europeans in Syria. There is no 
sound reason for supposing that the ancient inhabitAots were 
blue-eyed. The Met&wileh and Druzes have often blue eyes, but 
they are of Persian origin, and this peculiarity may be traced to 
the Eastern Aryans, as also among the Kurds. 

Generally speaking, it appears to me that the division of races 
by language is the safest that can be adopted, under the complicated 
conditions due to early and frequent intermarriage of the various 
-stocks. In this sense the Europeans (Scandinavian, Celtic, Tea- 
tonic, Latin, and Slav) are properly called Aryans, while the 
existence of an earlier Finnic population is indicated, not only 
by the prehistoric remains, but by the existence of the Basque 
and Etruscan languages. In Russia, however, the Ugric, Finnic, 
and Tartar tribes retain their Mongol dialects — though exten- 
sively Aryanised, while the Huns and Magyars in Hungary 
survive from the great inroads under Attila, and by the later 
Turks and Mongols. 



THE AUTHOR'S FINAL REPLY. 

Canon Isaac Taylor is of opinion that language and colour are 
less persistent racial characters than the form of the bones or of 
the hair, but I am sure that he fully recognises the value of the 
indications derived from the colour of the hair and skin, and of 
what I lay great stress upon in this paper, the form of the softer 
parts such as the lips, nose, and flesh generally. 

Colonel Conder has very clearly stated my contention that it is 
impossible to find a pure race or a pure language. I was referring 
-chiefly to the inhabitants of the British Isles. He carries back the 
enquiry and arrives at the same conclusion in regard to all the 
historic races of antiquity. 
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In " Mediterranean race *' and " Baltic race," I was only nsing' 
a short expression by wbich to refer to the people, whose existence 
Colonel Conder seems to recognise, namely, the ever-shifting sea> 
faring population of the shores of those seas, which has resulted 
in a mixed race, sometimes derived more from one, sometimes 
more from another source, but having now many traits in common 
along the whole seaboard ; and indeed having more in common 
with one another than with any single people from whom they 
i\ere derived. 



ORDINARY MEETING.* 
Captain G. P, Heath, R.N., in the Chair. 

The Minutes of the last Meeting were read and confirmed, and the 
following paper was read by Dr. Walter Kidd in the absence of the 
Author :— 



MARKS OF MIND IN NATURE. By Rev. Professor J. 
Duns, D.D., F.R.S.E. (Hon. Cor. Member of the Victoria 
Institute). 

"VTT^HEN, at the request of your Honorary Secretary, 
W I agreed to write a paper under the title " Marks 
of Mind in Nature," the history of the scientific and Kteraiy 
contributions in kindred lines of thought was not forgotten. 
I remembered the days of old and the efforts of devout and 
thoughtful men to utilise the science of their day, in giving 
prominence to the evidences of " Creative Mind in Nature." 
We are indebted to the institution of the Bot/le Lectureship, 
towards the close of the seventeenth century, for this move- 
ment. Bishop Burnet spoke of Boyle as "a man who never 
mentioned the name of God without a pause and a visible 
stop in his discourse.'* Among the early lecturers were Rev. 
John Ray and Rev. W. Derham, who were both Fellows of 
the Royal Society. Ray^s contributions to science were 
many and of great value. His book on The Wisdom of God 
manifested in the Works of Creadon, was published in 1691. 
Derham was Rector of Upminster, Essex. His Physico^ 
T7ieologi/y or a Demonstration of the Being and Attributes of 
God from His Works of Creation^ was the 6ul>stance of 



 March 20th, 1899. 
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fiixteen sermons delivered as Boyle Lectures, and published 
in 1711 and 1712, These books were early, if not the 
earliest, British contributions to the literatiire of natural 
theology. They were the forerunners of, and the intro- 
duction to, the Bridgwater Treatises (1825) on the poioer, 
xoisdom, and goodness of God as manifested in Creation, 
Among the authors of the Treatises were Dr. Chalmers, 
Dr. Buckland, Dr. Whewell, and Sir Charles Bell. Outside 
of the Bridgwater group the names ^f Paley and Bishop 
Butler may be mentioned. To them and others we are 
indebted for works teeming with facts illustrative of crea- 
tive self-manifestation. But notwithstanding the amount 
and value of these contributions, much remains to be done 
in the departments suggested by the names now mentioned, 
and there is abundant room for many workers. Points of 
view have changed. The natural sciences have brought to 
light facts and phenomena unthought of twenty years ago. 
Materials for review and criticism have greatly increased, 
and the question is asked, has the recognition of marks of 
mind in nature kept pace with the discoveries of science ? 
Looking back to the times of Boyle, and Ray, and Derham, 
the opposition to the doctrine of creation found its chief 
strength and expression among those who were equally 
opposed to the Christian doctrine of redemption. Is it so 
still ? A straightforward answer to this question is delayed 
at present. But that the attitude of an influential group of 
men of science to the doctrines of the existence of God 
and of a future life* has recently become more hostile 
than at any other period, few, if any, thoughtful men will 
deny. In Britain, no doubt, the group is comparatively 
small, but what it wants in numbers is counterbalanced by 
ability in the various branches of natural philosophy anJ 
natural science. The mere fact of the existence of such 
a company has a hui-tful influence. It shakes the ground 
on which those stand whose religious knowledge is much 
greater than their religious convictions. Assuming that 
the conditions of thought now referred to exist, how are 
they to be met? Not, certainly, by that mere and bare 
dogmatical antimaterialism which shirks argument and 
denounces claims made in behalf of freedom of research 
and of speech. Not thus, but by a full and dispassionate 



* This modification (suggested by the President) was accepted by Dr. 
Duns in letter dated March 23rd, 1899. 
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statement of the opposite truth, by heartily according to 
others the liberty of thought and expression which we claim 
for ourselves, by aflSrming without reserve that we will 
welcome truth, come how it may and whence it may, and 
that the only limits of freedom we will recognise are those 
which the truth itself determines. This attitude to free 
inquiry is sacred in every department of science ; in biology, 
especially, the least indication of forgetting it is to be 
resisted, because in it we have to deal with many legiti- 
mate, though speculative, questions, and to handle many 
facts whose significance may vary — often does vary — as 
the relations in which they stand, and as the mental 
qualities of those who appeal to them. In these, indeed, 
tne student finds what gives to enquiry its strongest attrac- 
tions. Every fact has its own meaning — a meaning which 
time cannot destroy and which mental bias cannot vitiate. 
To reveal this, to set it in its own place as beyond challenge, 
as an estabUshed truth, in a word as science, becomes a 
substantial contribution to the sum of our abiding know- 
ledge. Slowly but surely this has been going on whenever 
and wherever the true students of nature have worked with 
right motive and in legitimate lines — avoiding generalisa- 
tions whose data are partly speculative and partly real, and 
rejecting the reasoning which claims for notions touching 
changeful phenomena the value of established principles, or, 
even, the weight and dignity of natural law. 

'* What dazzles for the moment spends its spirit." 

It is alleged that all the tendencies of recent Biology are 
toward materialism, indeed, that the well-marked trend of 
all highest thought is in that direction ; that philosophy is 
slowly but surely undermining religion ; that the pursuit of 
truth for truth's sake is disappearing from among men ; and 
that the natural sciences are valued by the prevailing 
industrialism of the age, only so far as they can be helpfiil 
to money-making. These, however, are less than half 
truths, but even as such they claim attention, were it for 
no other motive than to encourage that great constituency 
whose vigorous and enlightened common sense keeps them 
clear of the wild assertions of *' the new biology," the verbal 
mists of "the higher criticism," and of" godless materialism.*' 

The object I have in view throughout this paper is to 
give prominence to biological facts and phenomena, which 
seem to me to warrant not only the postulation, but the 
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absolute proof, of mind-Tnarks in nature. Of purpose the 
teleologieal method is avoided, because both in Darwinism 
and in much recent physicism it is held that there are 
Qualities in matter itself equal to do all that is implied in 
tne well known Doctrine of Final Causes. 

The scientific study of nature may be entered on and 
pursued from several different points of view and under the 
influence of different motives. Some, ignoring the question 
of origin, or having the conviction that it Kes outside of the 
scope of science, content themselves with trying to add to 
man's knowledge of nature by simply recording the phe- 
nomena and the facts which fall unaer their observation. 
They are satisfied with, and find their reward in, the increase 
of scientific information. Seldom, however, are their labours 
more worthy of the name of science, than the labours asso- 
ciated with making a bare list of the names of the kin^s ot 
a country are worthy to be called its history. Others, 
tracing phenomena to the action of a self-originated and 
self-guided something which they name natural law, hold it 
to be their duty to proclaim, that science can make no true 
progress till its students cease to burden themselves with the 
belief that thought underlies things, and that there is or 
ever can be a **knowable supernatural." They find in 
matter material energy — an inworking quality which, inde- 
pendently of non-material guidance, has realized all the, so- 
called, living forms which ever were, and which now are, on 
the earth or in the sea. But there is a third group of natural 
science students which consists of men who are not afraid to 
deal with the question of origin. It has been settled for 
them, and they are not only satisfied with this explanation, 
but throughout the studies of their life they find innumer- 
able facts utterly unintelligible apart from it. What a noble 
band have worked from this point of view of origin, — 
Linnaeus, Ctivier, Owen, and Agassiz ; Kepler, Newton, 
Brew8ter, Clerk Maxwell, and Lord Kelvhil Their fol- 
lowers, even at a great distance, work under the impression 
that the facts and phenomena of natural and physical 
sciences are but as the steps of a ladder planted on earth 
but reaching into the presence of Him Who has made all. 
Who is in ail, and over all, ** for without Him was not any- 
thing made that was made." Thus in the wide fields ot 
Nature — in the Animal and the Plant Kingdoms — every fact 
touching form, and structure, and habit, and environments 
is literally laden with meaning. We see not things only, 

X 
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but we meet everywhere illustrations of thought and fore- 
thought ; in a word we meet with '• Mind manifested in 
Natiure." 

To neutrahze the influence of this third group of students 
on public thought — on the common sense constituency to 
which ultimately all science has to appeal — a change of 
front has been taken by the second group referred to. With 
them the question is not ** are marks of MIND manifested in 
NATURE?" It is the revival of a question put long, long 
ago — *'Ts not LIFE a quality of MATTER t" The answer on 
their part is affirmative, and earnest efforts are put forth to 
make it good. Now, while it would be vain to imagine that 
aught save very scant justice can be done to the subject 
suggested in the title of this paper and within its linoits, 
there are topics touching which some critical remarks may 
not be out of place. It will prevent repetition if, from our 
chief point of view, we associate our remarks with the tenns 
Nature, Organisation, Classification and Vitalism. 1 

1. The widest meaning attached to the word Nature is — 
the whole external world without regard to origin or 
continuance. In theology it includes the whole external 
world as the outcome of creative acts, and ae under 
luiceasing supernatural upholding and guidance. Thought- 
ful men, however, cannot but be aware of the influence at 
present of symptoms of a return to the views of nature held 
by the ancient physicists — ^views which imply belief in the 
eternity of matter and the chance realization ot organisms, 
plant and animal. The relevancy of this reference to the 
tendencies of some present science studies may be questioned, 
but, as we shall see, not its logic, when we weigh the 
argument touching vitalism. But what strikes one here is 
the effect on men of the phenomena which suggest that 
mind is manifested in nature. The character and power ot 
this acknowledgment depends on, or is anticipated by, the 
intellectual condition and, to some extent, the physical 
environments of those who make it. Take, for example, the 
histoiy of religious thought apart altogether from Revelation. 
There are proofs of order in nature, but order implies 
intelligence, and intelligence personality. A wide and 
intensely interesting subject opens before us here. Early 
in the history of the world the aiscovery of aspects in nature 
which were suggestive of mind, and of personality, led to 
those immense systems of religion which not only had their 
day but which were characterised by features whose traces 
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are felt even in our own time. The earliest and purest of 
them was Monotheism — God over nature and nature from 
God. Radically different from this was Pantheism — God in 
nature and all nature God. And Polytheism — single powers 
of nature as pei-sonified in individual men. These systems 
are not dead out they are passing away. What is to occupy 
their ground? Is science siiying "there is no God"? or is it 
willing to admit that its findings warrant the upward look 
and the desire to join Avitli the noblest of its students in the 
words — '* Lord, Thou art God, which hast made heaven, and 
-eai-th, and sea and all that in them is " ? Till now the best 
and the greatest scientific workers have rejoiced in this 
revelation. They see in all their studies evidences of mind 
in nature which they cannot ignore, and the words quoted 
fitrengthen the conviction that they are there by creative 
gift and as the expression of creative thought: "Ask now 
the beasts atAd they will teach thee ; and the fowls of the air 
and they shall tell thee; and the fishes of the sea shall 
declare unto thee." 

2. Organisation. Take a lump of formless, unmarked, 
plastic clay firmly into the hand and then examine it. 
What are those fine, curiously aiTanged lines on its surface ? 
They are marks of the striae on the human hand and they 
thus at once suggest personality — brain, Jieart, and thought 
power. Now place amoeba under a good lens. It looks, at 
first sight, as il it were only a lifeless gelatinous speck, but it 
begins to move, by pushing out part of its body. Prepare it 
for the microscope, and it will be found to be an aggregation 
of cells, each one of which suggests well marked parts — cell 
membrane, cell protoplasm, nuclear membrane, nuclear pro- 
toplasm, and nuclear coils (chromatin). If the striae marks 
on the clay led us to believe that it had been in a human 
hand, what cause have we to doubt the proofs of creative 
touch on amoeba — a touch which determined the permanence 
of its specific marks throughout the ages ? The workman's 
touch could give the striae marks but could not give life. 
God alone could do that, and the simplest of living forms is 
the proof that He did it. From this point of view, we get a 
glimpse of the beginning of organisation. 

Matter mav either be looked at as in the mass, or as 
specialised. The latter is living, the former is dead ; the latter 
has structural parts or organs; the former is destitute of 
these ; the latter grows by the assimilation of food in digestive 
organs ; the former is enlarged by mere aggregations of 

X 2 
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particles. It may please eager, " new biologists " to point 
with a smile to mineral composition and ask, ** Have you not 
here an agent of increase if not identical at least very like 
what you call living growth " ? Intelligent common sense 
may be safely left to ask in return, *' How do you account for 
the existence of the agent of increase as the explanation of 
growth in organised bodies, and of bulk in unorganised 
bodies ? " It is easy to say, " We trace both to the natural pro- 
perties of things." "The organic and the inorganic are the 
outcome of the inherent properties — the laws of their being, 
in short. Organisation then implies the action of law. But 
does not law, both in it and in its continuance imply person- 
ality ? Mechanism the fruit of unguided natural properties 
is absurd. This sort of science sheds no light on '' being " 
wliether we call it living or dead, organic or inorganic. 
There is another question which the mechanical "natural 
properties of things — theorists " cannot away with, namely, 
whence the properties which give organisms ? Such theoriz- 
ing is not science, because science is truth, it is the truth of 
thmgs. It refuses no student the liberty of research, but it 
dreads guess-work. Thus it is literally mind-fulL " Science,** 
says Dr. L. A. Dorner, "may go astray and so do harm. 
But if it could not do this neither could it be of any real 
service ; it would not be free, and would consequently be 
unable to be truly productive, while it would fail to make h 
deep impression, or awaken any confidence since it would 
merely work, as it were, to order." True, that is truth 
seeking, workers rejoice in liberty of research, but keep clear 
of speculative licence. They have no sympathy with workers 
who find organisation to be the mere outcome of qualities 
characteristic of all matter — men in many cases we might 
say :— 

" Thirsting for Truth, but wretchedly in Error." 

3. Classification. When in Dresden at the opening of the 
Franco-German War, and chancing to pass across the 
magnificent bridge which unites the two parts of the city — 
Altstadt and Neustadt — I noticed a large building, evidently 
run up in haste, near the bank of the Elbe. Thither waggons 
heavily laden with war materials of different sorts — swords, 
bayonets, rifles, horse-trappings, and the like — found their 
way. These as they arrived were passed into the building 
without selection and regard for order. But from another 
part of the same structure, and at the other side, waggons 
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were passiDg away as heavily laden. Now, however, every- 
thing was suggestive of order. The articles had been in the 
hands of men employed on purpose to select, classify, and 
mark off, for despatch to the Rhine. Evidences of intelli- 
gence were clear m bringing like to like — swords were by 
themselves, rifles by themselves, and so with other forms. 
All were thus more readily available than they would have 
been had no distribution according to kind taken place. 
Now science has rendered a service analogous to this in con- 
nection with the phenomena and facts of Nature. Astronomy 
has done it for the heavens, by arranging the star worlds in 
groups for the purpose of study. Geology has done it for 
the earth's crust by arranging groups of strata in the order 
and sequence of superposition, giving us the geological 
record. Zoology does it for the animal kingdom and Botany 
does it for the vegetable kingdom. Classification is thus 
virtually the expression of the order which everywhere exists 
in Nature. Wnat to the uneducated eye seems only an 
agglomeration of diversities becomes in the hands of the 
trained observer (say a zoologist) a series of groups, each 
group consisting of animals whose form and structure 
warrant their association, notwithstanding the fact that 
there are features in each gi'oup which are common to all. 
Huxley shrewdly characterised the method of study indicated 
here as the application of *' trained common sense." And in 
the Introduction to the Classification of Animals (1869), he 
fiays : " Every animal has something in common with all ita 
fellows ; much with many of them ; more with a few ; and, 
usually, so much with several, that it differs little from them," 
There are then " gradations of likeness in animal structures/' 
Systemists do not determine them. They only interpret 
them, and then* interpretation is the testimony of expei-ts 
to the presence of order, throughout all the differences 
manifest in animal groups. Were we to say " every species " 
instead of " every animal," this prevalence of order would 
even be more evident and suggestive. The very exist- 
ence of species implies a historv of orderly life steps, 
every one of which was as sharply defined, though 
immature, as their aggregate in the mature form. 
Without claiming for these assertions the value of 
logical inference, they at least entitle us to postulate 
(1) that every species holds something which is common 
to it with every other species. There is a common sub- 
stance in which and through which what has ever been 
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known as life acts. This brings together the simplest amoe- 
boid — a mere structureless, gelatinous, but vitalized speck — 
and the highest form cf animal life, man. The so-called life 
in both, works in both, using what seems to be identical 
substance for the continuance of species, and the differentia- 
tion of individuals under species. (2) Every species holds 
what distinguishes it from every other species. To aflSnn 
that the highest animal holds something in which the lowest 
can have no part is self-evident, but it is not equally so to 
say that the lowest has what it cannot share with the highest. 
The element which, in the humblest Foramenifer, determiues 
pattern, separates it not only from foims high in the zoological 
scale, but also from the comparatively low forms which are 
next to it in the scale. (3) One side of specific rank includes 
what an animal holds of matter disposed in it as in no other, 
a second what it holds of life under the same limitation, and 
a third what of psychical element thus regarded also. If the 
biologist confine himself to facts and to the thought under- 
lying them, of which they are the expression, he will likely 
see the significance of these positions. In the noble words 
of a great systemist — *' Classification is the rendering of 
creative thoughts into human language." 

4. Vitalism. When Tyndall energetically expressed his 
indignation against the use of terms which seemed to cast 
doubts into the very heart of his most favourite theories, 
he might, perhaps, have found rest in the thoughts of Faust :— 

  "I seek assistance. 

And thus the bitter task forego 

Of saying the things I do not know, — 

That I may detect the inmost force 

Which binds the world, and guides its course ; 

Its germs, productive powers, explore. 

And rummage in empty words no more." 

As to Vitalism, it is beyond doubt that there has been, 
and there continues to be, much '' rummaging in empty 
words." This has chiefly been with the view of hiding 
proofs of mind in nature. The cries have been — "let us 
cast the term vital force from our vocabulary ; let us reduce, 
if we can, the visible phenomena of life to mechanical attrac- 
tions and repulsions ** ; are not affinity, unity, extension, 
duration, and consciousness properties of molecules ; are 
not the atoms waiting for the accidental change which, in 
one or another of them, gives life and its constant accompaui' 
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ment consciousness; and do not the properties of the particles 
of matter abide till the mature forms mysteriously undergo 
the change we call death ? The school of theorists referred 
to here seems to have found an adjective which fits into 
their aspirations, and is believed to make sure that life shall 
be held to be only a quaUty of matter. Thus we have " the 
physical theory of life/' "the physical basis of life," "the 
physical doctrine of life," *' the physical origin of life," *' the 
physical view of life," " the physical nature of life," &c. Is 
not this "multiplying words without knowledge"? Some 
acquaintance with the literature in which these phrases 
occur creates the impression that the term Vitalism has 
been found a sort of compromise in recent biological dis- 
cussions, as if it was a recognition of life apart altogether 
from questions of origin or originator. Looking at this from 
the historical point of view, one is struck with the changes of 
aim on the part of recent enquirers. It is not so much 
touching the nature and increase of elementary substances, 
their laws of combination, their characteristic affinities, their 
divisibilitv and the hke, as it is to shed light on, and account 
for, the alleged chance behaviour of molecules as the explana- 
tion of the origin of life. Biology is made to stand aside and 
stereo-chemistry takes its place. 

Since shortly after the beginning of this century, when 
Dalton s remarkable discovery astonished the world, the 
" Atomic theory " has had much attention devoted to it by 
such physicists as Faraday, Clerk Maxwell, Pasteur, and 
Lord Kelvin. As the decades glided past from Dalton to 
Kelvin, interest in the theory went on increasing. It came 
to be regarded as now a kind of finger-post bearing the 
inscription " this way to the source of life — the spot where 
the non-living passes into the living." But before the 
terminus ad quern is reached, lively conversation by the way 
leads to a good deal of discussion touching that of which 
they are in search. " What are to be dealt with," some say, 
•' are Atoms," others *' Molecules," others " Germs," and yet 
otliers " the material ultimate living element," — the mother of 
the multitudinous life forms which have not vet been found : 
they have only been defined I Each seeker seems to have 
discovered what he was in search of; but that no two of 
them find the same life-starting point comes out in bold 
relief when notes are compared, and an effort is made to 
unite the seekers after truth by hastening to table a term 
which might satisfy all. The term refen-ed to is " enaniio^ 
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morph " I It is to be feared that instead of its being a 
rallying point, there is that in it " which ecattereth." Has 
not one authority boldly said, ** the chance synthesis of the 
simplest active compound from inorganic materials is abso- 
lutely inconceivable"? And has not another as boldly 
replied, '' On the contrary if the theory expounded be correct, 
the inorganic origin of optically active compounds is not only 
conceivable, but it has a degree of probability which, 
however small, might be calculated when we know what is 
the minimum number of molecules in a physically just 
sensible solution and what is the majority of enantiomorphs 
of one kind which will give you a just measurable amount of 
rotatory polarisation"? And has not a third said, — " Now 
assuming, what there is every reason otherwise to think 
quite probable, that life started from some few centres, the 
chances are not that it was equally divided between right 
and left-handed forms, but that one or other of these forms 
preponderated " ? Then, a voice comes from the Chair of the 
British Association — " Sevei-al years ago I pondered on the 
constitution of matter. I endeavoured to prove the 
tormenting mysteiy of the Atom. What is the atom? Is a 
simple atom in space solid, liquid, or gaseous? Each of 
these states involves ideas which can only pertain to vast 
collections of atoms. . . . An isolated atom is an 
unknown entity difficult to conceive. The properties of 
matter are due to molecules in a state of motion, therefore 
matter as we know involves essentially a mode of motion ; 
and the atom itself — ^intangible, invisible, inconceivable — is 
its material basis and may indeed be styled the only true 
matter." Now all such utterances show that those who 
make them hanker after the old notion of the eternity of 
matter. They talk of the mystery of being and not being, and 
of life as " one of the natural properties of things," and yet 
refuse to listen to the request, " whence these properties of 
things " which to them are scientifically so real and true ? 
How widely different the attitude of Sir John Herschel when 
considering the substances to which we refer ! " These 
discoveries," he said at a meeting of the Royal Society, 
"eflfectually destroy the idea of an external self-existent 
matter, by giving to each of its atoms at once the essential 
characteristics of a manufactured article and a subordinate agent 
. . . When we see a gi-eat number of things precisely 
alike, we do not believe the similarity to have originated 
except from a common principle independent of them." 
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The foregoing quotations are fitted to suggest that the 
widely different inferences drawn from the same, or corre- 
sponding, data are likely to be accounted for by the differences 
of the point of view, if not the method, of their authors. 
That their starting points could not be the same seems cleai*. 
Was the object of one class of writers to find in the facts 
and phenomena of nature support for preconceived opinions, 
and the object of another class to understand the phenomena 
irrespective altogether of current notions regarding them? 
Then there are schools of scientific thought — often very 
ill-informed groups whose chief delight is to charge all 
who differ from them, as being narrow-minded, the victims 
of prejudice, and all manner of bias; altogether forgetful 
that it is not only possible, in this description of others, they 
may be speaking of themselves; but it also shows that 
bigotry in the departments of science may be more bitter even 
than what it is believed to be in " religious coteries." Does 
not something very like ignorance lie at the root of these 
expressions of feeling ? The mere specialist sees no value in 
any aspect of thought which cannot find a place in, or con- 
nected with, his own hobby. Great attainments do not 
necessarily imply wide intelligence, and they may carry 
with them strong and often narrow-minded prejudices. 
Enlightenment touching the objects disliked may be much 
needed. Enlargement of acquaintance with intellectual en- 
vironments often works wonders, not in science only, not in 
philosophy only, and not in religion only, but in the relations of 
each of these to the other two. The beneficial reflex influence 
of interactions among these cannot be questioned. To bring 
this about many will think that there must be a common 
starting point. To insist on this would be to miss the end in 
view. The balls thrown earnestly by different hands would 
meet, and then the rebound ! Looking at this from our present 

Eoint of view, let the common starting point be ** God is/* and 
owever small this may seem it is in a line at present, as we 
^hall see, of great significance. Indeed without this, argu- 
ment would be impossible or, at least, hopelessly useless. 
With this, mind-marks in nature would have the highest 
meaning. 

There are many able and intelligent men who do not 
;think well of science mainly because they are ignoi-ant of the 
phenomena with which it deals, and they treat its findings 
very much in the same way as men ignorant of the Bible 
treat its contents, whenever they meet its demands to be 
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heard in their special department. If we may judge of their 
feelings by the attitude they assume to those who study 
both parts of the One Revelation, our estimate of them will 
not be very high, but neither will our dread of them be over- 
whelming. We wish, however, that they would read the 
BOOK before they condemn its contents, and make some 
effort to understand the reasons, which those who do read it 
give for their belief, both Biblical and scientific. These are 
easily stated : adaptations to ends are innumerable, and it is 
concluded that just as analogous fitness and purpose in 
man's works are ever credited to the workman's mind, so, 
when met with in nature, they warrant the inference of pre- 
siding mind. Any such adaptations in nature point to a 
person as their author, as surely as any piece of human 
mechanical art does, whether we look at the material of 
which it consists, or to the relations of its several parts, or 
to the end in view in making it. No doubt it is alleged by 
some " we acknowledge that in all this there is what we call 
personal skill," — but is not this skill as much a physical quality 
as the material parts arel The assumption is absura.r 
Physical features, physical qualities, physical energies, can 
be scientifically dealt with by physical tests ; but does not the 
power to test them lie outside of them? The individual 
man finds by introspection that his work of art is the out- 
come of applied mind, and when he sees other men produc- 
ing corresponding works does not his knowledge of himself 
warrant the inference that they also have mind like his 
own? 

Some may say this is the old Paley point of Anew, but 
things are changed. A higher force, or higher forces, now 
reign. This reference is made to the old starting point — 
" Design implies a Designer '' — with the view of indicating the 
source whence the main objection to it came, and of stating the 
fact that what was held to be its weakness is really its chief 
strength. Say, we put it thus :•=— God is, matter is, matter is 
from God. This length even Kant went, having, he said, a 
conviction " of the reality of the phenomenal." But a con- 
sistent logic goes farther — in the collections of matter there 
are proofs of wisdom, therefore God is wise. But even when 
Kant refuses to go thus far he tries to undervalue the 
importance of his own terminus ad quern, by concluding, that 
though the evidence of order and power in nature and 
organisms warrants the inference of creative personality, 
such an argument may produce conviction, yet it is not 
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scientific, because it transfers the conception of cause by 
man from himself to things. It leads to the acknowledg- 
ment of an extra-world Author, but not of an Almighty and 
All- Wise Creator; or, as it might be put— a most mighty and 
omniscient Being with the nature of man. Now it is at this 
point of our demonstration of*' Mind in Nature " that students 
of natural theology are charged with anthropomorphism — 
the worship of an almighty man ! The monstrous assertion 
as thus expressed is unworthy of criticism; our anthropo- 
morphism IS suggestive of something better and higher as 
we remember the words, '* And God said, Let us make man 
in our image, after our likeness ; so God created man in his 
own image, in the image of God created he man ; male and 
female created he them. And God blessed them.*' It is, as 
thus created, we can not only understand His works but 
hear His words. The children, «n virtue of their omgin^ can 
know what their Father says, and can appreciate what their 
Father has been doing from the first act of creative self- 
manifestation. And as the joints of time fit in historical 
sequence into one another, are we not led into the presence 
of another glorious Personality ? " Doth not Wisdom cry : 
* Jehovah possessed me in the beginning of His way,' before 
His works of old." " I was set up from everlasting, from the 
beginning, or ever the earth was ; then I was by Him \ 
rejoicing in the habitable parts of His earth." *' My Father 
worketh hitherto and I work." It is here we meet with 
Chrisiua Creator et Christus Redemptor. To this one Per- 
sonality we trace the proofs in all Nature of thought and 
forethought— in a word of Presiding Mind. 



The Chairman. — We are very much obliged to Dr. Kidd for 
reading this interesting paper by Professor Duns, and we shall be 
glad to hear any remarks that any gentlemen present may wish to 
make on the paper. 

The Rev. Beresford Potter. — I notice it is a very common 
thing, of lato years, to throw discredit on the old argument which 
is referred to in this paper, viz., the Paley argument of design ; 
and I have seen it stated by a good many writers that owing to 
the Darwinian theory of evolution the Paley argument of design 
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falls to the ground. I must say I have never been able to see 
that myself. I should like some gentleman, who has thoaght 
more on the subject than I have, to make it clear. It seems to 
me that the argument of design is quite as strong under the theory 
of evolution as without it. But I know it is a very common 
thing, and I was only reading a book yesterday by Fiske in which 
he throws discredit on the Paley argument. 

It seems to me that one sees in evolution, if evolution be true, 
quite as much the marks of intelligence in the universe, as you do 
in the old theory of creation. 

Mr. E. ScHiNZEL. — In the first place I wish to convey my thanks 
to the lecturer for the interesting paper he has been reading out 
to us, and I am induced to make some remarks now, on account of 
what has just been said. I am sure it is only Sir Charles Lyell 
who has suggested that there might be plan and design in the 
evolution theory, but all other evolutionists have protested against 
it, and have distinctly declared that there is no design. I will 
read some observations of Darwin. In his autobiography he says, 
*^ The old argument from design in nature fails now that the law 
of natural selection has been discovered. There seems to be no 
more design in the variability of organic beings than in the 
course which the wind blows." 

Natural selection, I consider, is a naked hypothesis, unsupported 
by facts. Bypotheses have been made before, and have often led 
to glorious results. Sir Isaac Newton's solar system is a grand 
and glorious hypothesis, as explaining satisfactorily all the apparent 
movements of the heavenly bodies. A hypothesis made at i-andom, 
and thrown out for anyone either to believe in it or not, is a 
worthless plaything for the fancy of sanguine visionaries. To 
deserve general adoption it is necessary that the hypothesis should 
supply us with a key to explain all phenomena ; each and every 
fact must have a full recognition in the theory which is submitted 
to our approval. But has Darwin ever attempted to explain the 
evolution of a single org^^nism by tho process of natural selection P 
Huxley at least hit upon the supposed evolution of the horse. 
There are some links, but these links do not touch, and they 
only prove an evolution in the mind of the Creator. 

Professor Oi*chard and Mr. Martin Bouse took part in the dis- 
cussion, and the meeting terminated with a vote of thanks to tbe 
author and Dr. Kidd for reading the paper. 
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THALASSOGRAPHICAL AND THALASSOLOGICAL 
NOTES ON THE NORTH SEA. By Cav. W. P. 

Jervis, F.G.S., A.V.I.,t Conservator of the Royal Italian 

g!(^ Industrial Museum, Turin. Being a few observations 
^^'30 ^ suggested by Professor Hull's papers read before the 
Victoria Institute. (With Map.) 

'^Ce que nos connaissons est peu ; ce que 1 

*|^^ nous ignorons est infinL" 

irims^ O UCH were the sublime expressions of that truly great 

O scientific man, Laplace, and after having sat for 

5fe^ thirty^ years at the School of Practical Mineralogy and 

^J8«*V Geologjr, I proclaimed that I had not met with a single 
fact wnich in the slightest degree clashed with inspired 
writ, in fact, wherever there are apparent contradic- 
tions these will disappear as our knowledge advances. 
Tiiie science consists m the collection of a store of facts, in 
classifying, weighing, and making use of them. It is 
observations which are the foundation stones upon which 

'--^ the structure of science is to be raised Old Seneca truly 
taught : Stuchf non ut plus aliquid sciasj aed ut mtliua. Though 
perhaps bold, such is the course which I desire to follow in 
. the present paper. 

«iB^ Prof^sor Hull ably sketches in the paper he read before 
the Vitoria Institute "On tlie Submerged Teiraces and 
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 April 2nd, 1900. 

t Vid€ my. work on the Topographical Dutrwution of Minerals and 
Mineral Springs throughout ItaO/. IjoesCtier:" Turin; 
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River Valleys bordering the British Isles," the most importaut 
pelagic features presented between Rockall to the north and 
the south coast of Ireland, as well as along the St George's 
and British Channels, to their junction with the former line. 

With his permission I will endeavour to follow up the sub- 
ject under his inspiring leadership, by pourtraying some of the 
grand features of the North Sea, that is, limiting myself to 
the region east of Great Britain, by no means intending to 
invade his ground, but rather to show how he has opened 
Day eyes to understand facts well known to me, but which 1 
hitherto considered to be merely curious and absolutely 
unimportant. 

My first initiation into these facts was when in London in 
1886, my attention was riveted by Mr. Jordan's model in 
the Educational Department of the South Kensington 
Museum, and in which he so admirably delineates the British 
Platform. Professor Hull's first paper dwelt upon the 
phenomena of the Glacial Epoch, and I shall keep that 
broader subject in view, hoping that these studies may 
conduce to further results in abler hands that mine, anti- 
cipating much from the discussion which may follow the 
reading of the present paper. 

The Glacial Epoch may, indeed, have been confined to the 
period which dawned at the close of the Pliocene, as far as 
regards Scandinavia, Scotland, Greenland, etc., or it may 
not have been so. That is foreign to my present point« 
Certain it is that Dr. Heim,* as also other eminent owiss 
geologists, accept two distinct periods during which glacial 
action took place in the Western Alps of Switzerland ; the 
first in Pliocene times, the later in Pleistocene times, with 
an interregnum of milder climate. I have seen abundance 
of boulders of Alpine Archaic serpentine and other ancient 
rocks in the CoUina di Torino, which forms the last link of 
the Apennines, a fact first pointed out by Gastaldi, these 
boulders being embedded in fossiliferous Miocene strata. 

The structure and description of the portion of our globe 
which is at present covered by the sea is of such importance 
and interest, in order the better to understand the nature 
and even the genesis of a great proportion of that which 
constitutes dry land, that we must hail all investigations in 
this direction as tending to fill up many a hiatus in natural 
jscience. The scientific corps oi the Challenger and Blaie 

* Die Geologie der Umgebung von ZancA, 1894. 
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expeditions have already achieved wonderful results, and 
Professor Hull has drawn the most important deductions of 
like nature. But we are still shivering on the shores of an 
unexplored ocean. In order to confer due honour to this 
vast subject I venture to ask the members of the Victoria 
Institute to consider whether we might not very properly 
introduce the two new terms Thalassology and Thalasso- 
GRAPHY, instead of Geology and Geography of the sea. 
which would certainly be misnomers. In describing regions 
of the sea which were emerged at the period of which we are 
speaking, perhaps the prefix Paleo would confer clearness, 
not otherwise so easy to obtain, and obviate much circum- 
locution. 

§ I.— Norwegian Coast. 

Evidence of important submergence of Norway^ once entirely 
rovered with ice. — Let us land at Christiania, and starting 
thence make a coasting tour of Norway, for many hundreds 
of miles, passing through the . Skager Rack into the North 
Sea, and reaching a parallel of latitude corresponding to 
that of the extremity of the Shetland Isles, by which voyage 
we shall fall in with Professor Hull's ** Gulf Stream." 

Thus early it is well to point out that it is a characteristic 
feature of the Norwegian fjords to have numerous ramifica- 
tions on a large scale, so that it is difficult to meet with an 
isolated fjord, and each branch bears its own special name ; 
since they are often so large it is a difficult matter to know 
which of them to select in naming the region. For the 
present purpose it would be both monotonous and useless 
to stop to examine more than a few of the principal ones.* 

Chriatiania fjord. Lat. 59° — 59° 50' N. — On embarking 
from the head of this Qord, at the quay of the beautiful 
capital of Norway, the water is shallow, only 7 to 10 fathoms 

 During the mission confided to me by the Ministry of Public 
Instruction at Rome, to the Paris Universal Exhibition of 1878, on 
behalf of the Royal Italian Industrial Museum at Turin, Mr. W. 
Christophersen, the Royal Commissioner for Norway, and Mr. N, 
Christen sen. Secretary of the Commission, presented * a copy of the 
ma^^nificent topographical and geological surveys of Norway, and the 
charts of the coasts and fishing grounds published by the Government. 
Without the aid of such invaluable documents I could not have pretended 
to make the accompanying studies, much less to claim confidence in my 
data, as I do ; I here take the opportunity of publicly returning the most 
hearty thanks to those so kindred minds, whose warm friendship and 
noble character I shall never forget. 
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deep; further down the soundings reach 47 fathoms, then 
87, and afterwards 118 fathoms, even below the junction of 
the Draramen fjord from the west, which has a similar 
depth. Near Tonsberg the depth is 230 fathoms, which is 
the same as that at the point where the Christiania fjord 
enters Bohus Bay, at 55 miles below the capital. Beyond 
this, however, the central chaimel of the suomerged fjord 
is closely boimded on either side by depths of 50 to 60 
fathoms, not\vithstanding the evidence that the sea ciurrent 
has considerably filled up the original central channel, 
preventing the progress of the detritus to any great 
distance. 

Langesund fjord. Lat. 59° N. — Some remarkable facts can 
be observed near the entrance of the great Frier fjord, 
which originates in grand mountains 6,000 feet high, that is, 
where it discharges itself into Bohns Bay, and after having 
assumed the name of Langesund fjord, in honour of the town 
it passes. Though the depth of the fjord below Brevik is 
only 130 fathoms, for upwards of 10 miles out to sea we 
can clearly trace the central channel of the magnificent 
submerged iQord, many miles in width, with soundings giving 
205 fathoms, wliile on either side they do not reach that 
amount by 100 fathoms. The line of 100 fathom soundings 
approaches to within two miles of the mainland. 

rroceeding westward for 100 miles, from Langesund to 
Ekersund, the bathometrical curve of 100 fathoms follows 
the present line of coast of Norway with considerable 
regularity t a distance of 10 miles. 

From Ekersvmd nearly to the 61st parallel of latitude — 
120 miles — the 100 fathoms isobath runs within a distance 
of from one or two to 11 miles from land. 

Lister fjord. With its tributaries the Fedde fjord and the 
Flekhe fjord, near the town of FlekkeQord. Lat. 58*^ 15'. — 
At the mouth of the Lister fjord a deep submarine channel 
is traceable for 5 miles to sea, indicating the original course 
of the fjord, so that the 100 fathom soundings approach to 
within a short distance of the coast on either side, and run 
up the present fjord for another 5 miles, where they hug the 
precipitous rocks. The submerged fjord commences at once 
with a depth of 120 fathoms, gradually increasing to 295 
fathoms. The sea bottom invariably consists of slik. 

Stavanger fjord. Lat. 59° N., Long. 5° 40' E. — Near Stavan- 

fcr there is a family party of secondary fjords, partly caused 
y the submergence of the land having given origin to 
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numberless islets and rocks, many of them sunken, and of 
the most dangerous kind, both in the laud course of the 
fjords themselves and off the coast on all hands. All these 
fjords concentrate in the Bukne fjord, strictlj' speaking a 
wide land-locked gulf. 

Forty miles before reaching the coast Vinda fjord branch 
is already 3»58 fathoms deep, and (disregarding the con- 
stant local changes of name), at 20 miles it attains 382 
fathoms, reduced to 200 fathoms in passing the last island 
guarding the entrance into the sea, a circumstance easily 
explicable by the fact that the slackened current was no 
longer strong enough to carry off the immense amount of 
detritus borne down from the mountains any further, on 
account of the counter current from the sea. Yet, as the 
100 fathoms isobath is in immediate proximity to the islands 
there is a clear width oi 5 miles of the submerged Qord, and 
which preserves a mean depth of 190 fathoms. For 30 
miles to sea the whole sea bottom on all sides is slik, with a 
pretty uniform depth of 140 to 159 fathoms. 

Bommely Uardanger and His fjord^s, Lat. 59^ 30' — 60° N. — 
The extreme length of these ^'ords is 62 miles. At 50 miles 
inland the Hardanger fjord shows soundings of 315 fathoms, 
but for the last 20 miles of its course the depth is only from 
160 to 200 fathoms, evidently the result of the extensive 
deposits of detritus, for the sea bottom for upwards of 20 
miles from the coast line never exceeds a still lesser depth 
of 140 fathoms, and consists invariably of sand and sUk. 

The imposing Skjseggedalsfos — unparalleled in Europe — 
and the Voringfos, are two charming waterfalls belonging to 
the Hardanger fjord. 

Group of Soelbjoms fjord, Korafjoid, Bjorne fjord^ Fanfjord^ 
etc. Lat. 60° N.— Total length 65 miles. Depth at 28 miles 
inland 230 fathoms, at 18 miles from the sea 310 fathoms, 
while at 10 miles further down it already attains 338 
fathoms. Only 9 miles from the coast of the island of Sotro 
the soiindings at sea show 182 fathoms in the submerged 
prolongation of the Kors fjord with sand and slik, a depth 
merely local, and Avithout any parallel in all the batno- 
metrical measurements hence in a direct line to the shores of 
Britain. 

Bergen group of fjords^ viz., Jelte fjords Bu fjorden. Osier 
fjord, Sor fjorden. Lat. 60° 20'— 60° 45' N.— These complex 
tjorda penetrate 45 miles inland, but do not appear to have 
any important direct outlet for the last 15 miles northwards, 

Y 
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or for the same distance to the south, where they com- 
muiiioate with the Kors fjord. The shippmg entrance to 
Bergen is even further south, by tlie Soelbjorns fjord. At 
30 miles from tlie sea the Oster fjord is found to be 340 
fathoms deep, but mucli lower down it must have been 
considerably silted up, for the depth is greatly reduced. 
On the other hand the Sor fjord branch, which is only 198 
fathoms deep at 30 miles fi'om the sea, rapidly increases to 
275 fathoms depth near its junction with the Oster fjord. 
At 11 miles inland the Rado fjord is 229 fathoms deep, 
which is exactly what it measures at its termination on the 
coast. 

It would appear most probable that these fjords originally 
discharged themselves into the sea south of Feje, Lat. 60° 
45' N. 

Sogne fjord. Lat. 61° N. — If we steam up this imposing 
feature of Norwegian scenery, which, together with those 
which change names as we proceed, is 127 miles long, and 
for many miles 2^ miles broad, we readily realize that the 
whjle mercantile and war fleets of the world could 
manoeuvre in it without risk of collision. After proceeding 
up it for a certain distance the grandest landscapes succeed 
each other, and mountain masses rapidly descend from 
heights of 4,000 to 5,000 feet to the water's edge, so that at 
numerous places the largest vessels could load directly irom 
the shore. For the first 25 miles up this fjord the depth of 
the water is between 630 and 660 fathoms, except at one 
place, near the village of Brekka, where a lateral Qord 

i'oins it from the south at right angles, and the detritus 
)rought down by which cannot find easy means to pro- 
ceed onwards. Here the soundings are only 450 fathoms. 
Thence to the coast, a further distance of 28 miles, the 
depth of the great exit is reduced to 126 fathoms, and even 
in places to 93 ; but the gorge to the north, through the 
Aspo fjord, is still over 200 fathoms, a depth marked for 
50 miles of its course. 

For 6 miles out to sea the soundings to the north of tht? 
central channel of the submarine fjord £tre 100 fathoms lees 
than in this latter. Bottom invariably sand or slik. 

Bru fjord, Slav fjord, BcMen fjord. Lat. 61° 30' N.— 
Depth : 27 miles before reaching the sea 178 fathoms ; at 
20 miles 205 fathoms ; entrance channel 180 fathoms. 

Group of fjords south ofAalesundy viz., Sulefjof^d, Storfjordeny 
Sunelvs fjordy Gejranger fjord, etc. Lat. 62° 6' — 62° 30' N. — 
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From Gejranger to the sea is 60 miles, and near this village 
is situated the magnificent group of waterfalls known as the 
Seven Sisters ; but besides this waterfalls are abundant, and 
even measure from 2,000 to 3,000 feet in height. With a 
more particular account of the perfect example of a 
submerged fjord exhibited by the Sule fjord it is lime to 
close these unpalatable lists of soundings along the 
Norwegian coast, and we would fain have the opportunity of 
speaking of the fine inhabitants. Five miles to the west of 
the busy little fishing town of Aalesund is the submarine 
valley known to every fisher lad in the place under the 
name of the Bredsund dybet. It commences immediately 
below the mouth of the Sule fjord, without change of 
form, and extends westward for 25 miles to sea, and within 
a like distance of 25 miles in every direction, and it is one- 
third deeper than any other spot, except where other fjords 
debouch into the Atlantic. In general terms it may be 
described as bound laterally by a sea bottom of 50 fathoms 
depth, covered with sand, the depth very gi-adually diminish- 
ing in receding laterally from the dybet. 

The greatest depth of the Bredsund dybet is 160 fathoms, 
at the lower extremity. To the right, or north, the 50 
fathom soundings correspond precisely to the upper margin 
of the declivity, which presents a marked slope. On 
the left hand side the margin is indicated by soundings 
beginning with 30 fathoms and ending with 60. Extreme 
breadth 2 miles, remarkably regular, although the course is 
sUghtly tortuous. Mid-way a sunken islet dominates its 
course, rising to within 50 fathoms of the surface of the 
water. The mid-channel beginning at a mile and a half 
from the shore Avith 220 fathoms, soon attains 150, and 
finally 160 fathoms; but evidently the currents have 
demolished all the upper portion of the islet, for the 
surface gently slopes on ail sides, and the detritus has 
reduced the depth of the channel in its proximitv by one- 
third. For a long distance the thalassological Thalweg is 
a xnile wide and the regular steep slopes of the submerged 
valley may be about 1 : 5. For the nrst 18 miles the bed 
consists of fine sand, which nowhere rises so high as the 
50 fathom soundings, where the sand is invariably coarser, — 
it likewise covers the lower 7 miles of the dybet. This 
truly remarkable physical feature has no outlet into the 
Atlantic, but termmates in an amphitheatre of horse-shoe 
form, 2 miles long, beyond which the sea resumes its 
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ordinary 50 fathoms depth. Such obstruction of the 
submerged valley is plainly established, since the bed of 
the sea for at least another 25 miles further out consists of 
sand and shingle, which the various currents have deposited 
and equally distributed in their lateral course, and so have 
absolutely obliterated the merest further traces of the 
Bredsund dybet. 

No human being ever attempted to count the islets and 
rocks, a multitude of which are sunken, all along the west 
coast of Norway — not even the swarm of rocks off the coast 
of Nordmark, where the powerful currents rush in opposite 
directions, and change with the winds, the ebb and now of 
the tides, and the phases of the moon — all such ideas would 
soon be abandoned. But, with the exception of the Lofoden 
islands, it is particularly to be noticed that none of the 
channels runnimj in the direction parallel to the coast^ whatever 
be their widths are deep. The whole of these facts point to 
the subsidence of mountains of all heights, and mountain 
8lo[»es preseixing traces of their original form. This last, 
during geological eras, having been characteristically 
irregular in outline, would easily lead us to understand the 
occurrence of miniature islands, while the sunken rocks 
would be the remains of the harder crystalline rocks at 
their base. The Maelstrom is a well-known clai^sical 
example of the force of conflicting cun'ents at given phases 
of the oceanic tides. 



§ 11. PaL^OSCANDIX AVIAN CHANNEL. 

A second line of 100 fathom soundings skirts the Danish 
province of Jutland. Proceeding due south from 
<Jhristiansand it lies at the distance of 30 miles from the 
Norwegian coast. This isobath nins for 120 miles westward, 
always preserving, as near as possible, the same distance 
from the shores of Norv/ay — as though these lines were arcs 
of concentric circles — as far as a point S.W. of Ekersund. 
From thence it trends to the N.W. as far as Lat. 60° 45' N., 
where it lies at a distance of 50 miles from the Norwegian 
mainland. A short distance further on, Lat. 61° N., it is 
only 100 miles distant, due east, from Saxavord Hill, the 
extremity of Unst, in the Shetland Islands. 

This line is. in fact, the eastern boundary of the Britisli 

Elatform, or w hat might be more elegantly termed Palaeo- 
ritannia. 
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Opposite the shores of Jutland the plateau lies ^vithin 30 
fathoms of the surface of the water, gradually becoming 
lower, until we reach Lat. 58° N., Long. 5^ E. Between the 
two lines of 100 fathom isobaths thus described there is a 
conspicuous channel of very marked depth, which might be 
termed, for the sake of clearness, the Palaeoscandinavian 
channel, at fii-st 20 miles wide in its southern portion, and 
40 miles across in its northern, but in its entire length into 
the Atlantic approximately parallel to the coast of Norway. 

It will be advisable to commence the study of the configura- 
tion of the bed of this channel still farther to the east, 
apparently where it originated. 

Cattegat. — Doubtless the great danger this passage pre- 
sents to shipping is owing to the fact that Ihe depth of 
the sea between Marstrand, in Sweden, and the northern- 
most point of Jutland, in Denmark, as well as for 60 miles, 
at least, farther upwards, nowhere reaches 60 fathoms, and 
is in general only half that amount. 

Skagerak {Skager Rack), — A transverse section of this sea 
between the entrance to the Christiania fjord jind Jutland 
already shows 165 fathoms in mid-channel; that betv/een 
Kragero and Jutland 355 fathoms ; that between Arendal and 
Jutland — which is precisely in prolongation of the axis of 
the Norwegian mountain chain — 430 fathoms, its maximum 
depth. Between Christiansand and Jutland it is 328 fathoms; 
also from Christiansand due south, towards the western coast 
uf Denmark, the depth is 330 fathoms; off Farsund the depth 
is reduced to 235 fathoms. Broadly speaking the deepest 
part of this Palaeoscandinavian channel is one-third of the 
distance from the Norwegian mountainous coast toAvards the 
flatter shores of Denmark. 

NoHh i&a.— Between Lat. 58° N., Long. 5° E., and Lat. GV 
N., the former coast line of the British plateau, or Palaeobri- 
tannia, is pretty uniformly marked by a definite incline, with 
soundings of 70 fathoms at its summit and 1 50 fathoms at 
its base. Off the Danish coast the inclined plane bounding 
the channel is very gentle, becoming gradually steeper as 
we proceed westward. But whatever be the inclination, 
the base still continues to mark tcitli considerable regularity 150 
fathoms. To the west of Norway the mid-channel rarely 
exceeds a normal depth of 160 fathoms; a few soundings at 
the northern extremity mark 200 fathoms, and in some local 
instances even 231 fathoms. Between the parallels of 60° 
30' and 61° 30' the soundings across the channel vary but 
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slightly from 200 fathoms within a central part 10 miles 
wide. 

Since we have found a depth of 430 fathoms in the 
Skager Rack, off Avendal; 368 fathoms in the Vinda fiord; 
348 fathoms at a great distance from the coast ; 348 fathoms 
in the Oster tjord, while the depth of water in the Sogiie 
i^ord is no less than 660 fathoms, it seems reasonable to 
conclude that the bottom of the Palaeoscandinavian Channel 
must have been filled up with a thickness of from 230 to 450 
fathoms of newer tertiary deposits. 

§ III. PALiEOBRITANNIA. 

From any point along the coasts of Denmark, and thence 
to Belgium, the ancient marinei*s could steer in a direct 
course across the North Sea, so as to land at any locaUty on 
tlie east coast of England, between Dover an^ Newcastle, 
without leaving the British platform, and find that the 
soundings were exclusively less than 50 fathoms — frequently 
far less — as between Tonning and Yarmouth in no instance 
exceeding 27 fathoms ; the bed of the sea being everywhere 
sandy. 

It may be interesting to state, in passing, that at least 
70 localities are specified by name in the map of Eastern 
Palaeobritannia, or, more strictly speaking, in tne charts of 
the North Sea. Such names are given to parts of the bed 
of the sea where the depths are considerably different from 
those of the adjacent portions. Navigators are compelled 
to give heed to them, and fishermen know by experience 
that fish have their haunts regulated by them. 

But what is tliis to the marvellous thalassography of 
Norwegian marinens? There every small rock peepinff 
above the level of the water has its particular name, and 
often the verj' sunken rocks. The charts of the coast-line 
are crowded with such inforaiation. In the vicinity of 
Aalesund and the Bredsund dybet, of which we have 
given a sketch, there are far more than 70 names given for 
positions in the Atlantic within the radius of a few miles. 

It is to be hoped that future charts will register all such 
data, which Avill serve in llie most marked manner to give 
precision to om' knowledge of two-thirds of our globe, 
which remain yet as little explored as is the centre of 
Africa to geographers. To talk of the phenomena, the 
faima, the flora, etc., of the North Sea or Atlantic, is about as 
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vague as to speak of the same scientific data of Europe, or 
Ainerica^ and ifc is high time to take the splendid researches 
of the Challenger as the model upon wliich we must carefully 
pursue our future investigations. 

I confess candidly to have glanced with considerable 
complacency on Mr. Harmer's paper on the Geology of the 
Eastern Counties. But on taking up this paper again, with 
our mind enhghtened by Prof. Hull's observations relating 
to submergence of the Biitish Isles, we have been brought to 
agree Avith Mr, Harmer in his deductions, hoping even to be 
able to show that they are capable of being very greatly 
extended without poetry or risk of erring. 

The following are briefly some of his remarks on several 
purely local beds of the Phocene of Norfolk and Suffolk, in 
descending order, and employing his terminology. 

Cromer beds. — Contain teeth and bones of elephants, 
hippopotami, and other forms characteristic of southern 
climate \ but likewise bones of the musk ox and glutton, 
animals of northern fades, these latter probably indicating 
more nearly the temperature then prevailing in Xorfolk.* 

Weyborne Crag. — Contains arctic forms of marine mollusca. 

Chillesford Clay. — Mineralogically characteiised by great 
abundance of minute particles of mica^ as also are similar 
bods in Holland, having been brought down by the Rhine 
and Mouse, and derived, according to Mr. Harmer, from 
Devonian and Carboniferous rocks.f For our own part we 
think this to be eiToneous, for we should attribute the mica 
in such characteristic abundance as due to the destruction 
of granite and allied rocks, gneiss, mica-echist, etc., of the 
crystalline lower palaeozoic, archaic and intrusive region of 
the Swiss and Austrian Alps. 

Norwich Crag. — Contains mica and Rhenish pebbles. 

Red Crag. 

All the Pliocene beds of Norfolk, says Mr. Harmer, contain 

Sebbles of white quartz^ similar to those of the Rhenish and 
[osean drifts of Holland.^ 
It is by the help of these incontestably southern mineral 
substances that Mr. Harmer has traced the map of the 
com'se of the Pateorhine, as far as it still Ues aoove the 
ordnance datum. 

Basing his arguments on the similarity of the fauna of the 
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newer Pliocene strata of Holland, as revealed by well-boring, 
and those of the Eastern Counties, as well as on their 
mineral constitution, Mr. Harmer concludes that Great Britain 
still formed part of the Continent of Europe, and traces the 
course of the "Rhine" by such data, or, as we distinguish 
it, the Palaeorhine, in a tortuous course, from Walton-on-the- 
Naze (Suffolk), for a distance of 70 miles, uninterruptedly, 
to Mundeeley, near Cromer (Norfolk). Were the river still 
to i*un in its original bed we might speak of Ipswich-ou- 
Rhine, Lowestoft-on-Rhine, Norfolk-on-Rhine. 

The North Sea currents, acting during thousands of yeare, 
have so distributed the fine sediment brought down by the 
Rhine, Schelt, and Thames, foiming numerous shoals, that 
the course of the Palaeorhine for a distance of 103 miles, 
which is the crow flight between the Hook of Holland and 
Walton-on-the-Naze, has been entirely obliterated. 

In this part of its course the Palceorhine received two im- 
portant affluents on the left, the Schelt and the Thames, 
which may have been of a width similar to what it now ha* 
near Greenwich, until it blended its waters Avith those of 
the parent stream from the Alps. 

Mr. Harmer leaves the Paleeorhine at Mundesley, supposing 
for reasons we cannot follow that it had reached its estuary* 
But is such a deduction logical ? 

The Silver Pit. — Fifteen miles out to sea off" the coast near 
Grimsby, lies the Silver Pit, well known to fishermen. This 
remarkable physical feature is a distinctly marked, tortuous, 
submerged river valley, 23 miles long by 2 miles broad, 
running towards the north. For the fii-st 15 miles the depth 
of the mid -channel rapidly increases from 40 to 45 and 50 
fathoms consecutively, bounded by lateral declivities 40 
fathoms in height, in other words by respectable elevations 
of 240 feet. Farther on the depth gi-adually diminishes to 
35 fathoms and finally is only 23 fathoms, beyond which we 
cannot now follow the valley, which has been quite filled in 
with sediment. 

Cromer (Mundesley) is 33 miles distant to the S.E. from the 
head of the Silver Pit, which we consider to have undoubtedly 
formed part of the course of the Pala^orhine. There is 
nothing to surprise us if all evidence of the line the river 
followed should have been obliterated (as between Holland 
and Walton), except in this one isolated place, seeing that 
it ran principally through Tertiary strata with low banks. 
Possibly the Silver Pit, on the other hand, marks its 
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passage througli chalk rocks. What with the strong littoral 
currents, and the detritus caused by the very considerable 
encroachment of the sea on the east coast of Lincolnshire 
and Norfolk, the wonder is that any trace of the original 
valley should have come down to our times. 

If this theory is accepted we have been enabled to trace 
the course of tue Pateorhine for GO miles farther than Mr. 
Harmer. But that is not all. 

One hundred fathoms sounding^ North Sea, Lat. 58° 45' N., 
Long. 0° 22' W.— Precisely 300 miles north from the Silver 
Pit the first deep sounding is marked as 102 fathoms. No 
other spot in the North Sea in its vicinity^ and none in Eastern 
PalfBobritannia at lower latitudes^ approaches in the remotest 
degree to such a depth, 

Channel between the Orkney and Shetland Islands. — Oft 
Sumburgh Head, which constitutes the southern extremity 
of Mainland Island, Shetland, Lat. 59° 55' N., Long. P W., 
there is again a depth of 103 fathoms in the channel com- 
municating between the Atlantic and the North Sea. Similar 
soundings occur in the Atlantic, proceeding thence in a 
N.W. direction, until 48 miles to the W. of Shetland, Lat. 
<>0° 44' N., Long. 3° T W., a depth of 249 fathoms is 
attained. Five miles farther on 640 fathoms marked on the 
chart was probably taken at some spot on Professor Hull's 
Great Declivity. 

Corollary. — Mesozoic strata, w^ith well-marked elevations, 
stretch uninteiTuptedly from the British Channel to York- 
shire. Farther north the Palaeozoic hills are followed by 
Archaic rocks, rising into noble mountains in the lake 
district of the North of England and in Scotland. If we are 
correct in tracing the Palajorhine as far as the Silver Pit 
there is no way whatever out of the dilemma, imless we 
admit frankly that it must have followed a northerly course, 
probably passing by the two points referred to, and finding 
its way somehow into the Atlantic after reaching the western 
shores of Paleeobritannia, of which (between the Hook of 
Holland and Shetland alone) it must nave fertilized upwards 
of 600 miles, thus doubling its present length. 

The principal tributaries to the left would have been 
successively : the Palaeoschelt, the Pateothames, Palaio- 
humber, Palajoforth, Paleeotay, etc. By such an extension 
of its Thalweg it must have been comparable in size in days 
of yore to the Oronoco, or by its geographical position to 
the Mackenzie river or Yenisei. 
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Palaeobritaimia was flooded by the waves, and as regards 
the eastern portion would appear to have been submerged 
about 900 feet (150 fathoms)^ if not 4,000 feet (660 fathoms) 
since the Pliocejie times, when the glacial peaks of Norway 
could have been visible for a distance of hundreds of miles 
aloDg the shores, and when the bears of Russia infested all 
the forests, their principal obstacle having been to ford the 
majestic stream which often bore on its way towards the 
arctic circle the swollen, half-putrid carcases of drowned 
elephants, dead hippopotami, and all kinds of ancient denizens 
of warmer climes. 

The sea had not yet burst a passage at the Straits of 
Dover, but chalk downs probably extended between the 
sites of Dover and Calais. On the other hand there is great 
probability that the chalk rocks of Denmark formed bold 
cliffs along the coast line. In all which precedes we are far 
from approaching the immense submergence so clearly 
established with reference to the Atlantic. 

To follow up the image. Great Britain's isolation has 
proved to be her most precious boon : she is a microcosm. 
Forty fathoms of water are a greater protection than as 
many citadels. Her bravest sons instinctively toil in the 
now submerged regions, undaunted by winds and waves. 
While every race of men has the same sacred right to 
independence in their respective countries, an All-wise 
Providence gave the sea for the free neutral use of mankind, 
to serve as the great bond of union for friendly intercourse 
between the most varied membera of the one human familv; 
and who could better exercise such a privilege than the 
inhabitants of the sea-girt British Isles? 



The Chairman. — We have in this paper the foUowing-np of a 
very important subject, which has occupied us on more than one 
occasion, on what is to be learnt from deep-sea soundings, and it is 
very interesting to have traced some of the information we have 
received. Of course it becomes immensely difficult to trace the 
ancient channels under snch waters as one finds in the south of the 
North Sea and the coast of Holland, filled with dilute sand and 
gravel, and the wonder is that any channels have remained at all. 
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Bat it is a very interesting subject and deserves careful attention, 
and I hope some of those present will favoar ns with their views. 

Professor E. Hull. — I think our thanks are due to the author 
of this paper, Cavaliere Jervis. He is a Fellow of the Geological 
Society, and has for a long time been Curator of the Royal 
Museum at Turin. When at Turin, last autumn, I had the 
pleasure of calling on him, and I was much gratified by that visit. 
Our thanks are also due to Professor Logan Lobley for reading 
the paper. 

Now, as has been observed, the subject which Mr. Jervis has 
opened is a very wide one and opens out many questions of 
interest. 

I am glad to say that Mr. Harmer, whose elaborate investiga- 
tions in this region are testified to by his paper read before the 
Qeological Society, is able to attend to-day, and no doubt he will 
meet the points that the author has raised with reference to these 
channels. 

I do not see any necessary discrepancies between the results 
arrived at by Mr. Harmer and those arrived at by the author as 
regards the Palsaorhine. I think both are compatible with each 
other. 

Now the principal points the author has brought before us in 
the first part of his paper are the soundings of the fjords, and he 
has brought to our notice a very remarkable circumstance, viz., 
that these fjords, which run up for so many miles into the heart 
of the Scandinavian mountains, almost always (perhaps I might 
say always) deepen their channels us they go up into the mountains 
from their mouths where they open out into the North Sea. 
That is a very remarkable fact, and the soundings testify to that 
without question. We have several illustrations of it mentioned 
by the author — in the great Langesund fjord, for instance, and 
the Hardanger fjord, where the depth varies from 315 fathoms to 
160 fathoms, or a difference of 155 fathoms ; and the Sogne fjord, 
where for the first 25 miles the depth is from 630 to 660 fathoms, 
until it is reduced to 128 fathoms, or a difference of 532 fathoms. 

Now what is the origin of these fjords ? Unquestionably they 
are old river valleys ; and river valleys of immense geological 
antiquity. They come down, probably, from the period preceding 
the Old Red Sandstone, or Devonian, as their representatives in 
Scotland certainly do, and they have remained in the con- 
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dition of river valleys darini^ tlie uprise of the whole of the 
Scandinavian promontory and all that part of Europe, which 
is the oldest land in Europe except part of Moravia. It is the 
oldest land in the north of Europe ; and all the time, while pari 
of the British Islands and other parts oE Europe were suhmerg^ed 
under the sea, receiving enormous deposits of great thickness, this 
old Scandinavian land remained ahove the waters, and the rivers 
were employed in ever deepening their channels. We all know- 
that when a river flows down it continually deepens its channel 
from its source to its outlet ; but, as I have observed, and the 
author points out, that is not the case with these fjords. Thev 
are, of course, submerged river valleys. That is unquestionable ; 
and the question arises. Why is it that they do not, as in the case of 
ordinary rivers, continue to deepen their channels all the way ? 
The author attributes the shallowing of the channel towards the 
mouth to the silting up of that part of the channel. For my part, 
I cannot accept that explanation as at all sufficient. In fact, the 
beds of these submerged rivers are " rock basins." Their floors 
are of solid rock, not silt, towards their outlet. Of course they aro 
covered, to a certain extent, with silt and mud carried down and 
deposited on their floors ; bat their solid part is probably not far 
below the silting beds, and, in the case of the islands, comes up to 
the surface. In fact, the valleys are old rock basins. [^The author 
here illustrated his ineaning by a draicing on the board.^ The late 
Sir Andrew Ramsay expounded the formation of rock basins by 
showing that they are basins scooped out or eroded by glacial 
action. In Norway, as we all know, we find the most remarkable 
examples of glacial erosion. All alon^ these fjords the rocks, 
where not covered with detritus or old sea beaches, are glaciated 
in a most remarkable manner. You can understand how that 
during the Glacial period enormous masses of ice, coming down from 
the sides of the mountains and entering these old river valleys, 
loaded with stones and rocks, would continually, as long as the ice 
lasted, be engaged in eroding the floor of the valley deeper and 
deeper, until, at last, a rock basin was formed ; because the farther 
the ice receded from the mountain scarce the less powerful would 
be the erosion, and, consequently, the greater amount of the 
erosion would be near the base of the mountains and the higher 
part of the valleys. In Scotland we have precisely similar 
instances of rock basins — for instance, Loch Lomond, which is 
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100 fathoms deep very far up under Ben Lomond, but at its outlet 
it is near the level of the sea floor in the same way as Loch Etive, 
which comes oat near Oban; in fact, nearly all these lochs (once 
river valleys) in the North of Scotland are, as Professor James 
Geikie has so well shown,* rock babins, which enter at the sea very 
little below the level of the surface and are not very deep, while 
some miles up higher they are considerably deeper. I think it 
would be a very interesting subject to take up (which perhaps I 
shall be able to do) to show the comparisons or analogies between 
the rock basins of the West of Scotland and the fjords of Norway. 

I am very much inclined to believe that the author has proved 
his point about the Silver Pit off the coast of Lincolnshire being 
the ancient liver bed of the Paleeorhine, and that it has been silted 
up is only what one would expect. As the Chairman remarked, 
it is a wonder, considering that the sea was at a former time 
filled with glacial ice carrying great masses of material which it 
spread over the floor, that we have any of these old river valleys 
i*emaining in such a condition that they can be determined by 
the soundings of the Admiralty Charts. 

As others are going to speak, I will not detain you longer 
except to express the great pleasure I have derived from listening 
to the author's paper. 

Mr. Harher, F.G.S. — The author has been good enough to 
write to acquaint me with the fact that this paper was coming on, 
and I am glad to bo here. The snbject is most interesting, and I 
am very glad to be able to agree with many of the conclusions that 
the author has reached. There is no doubt, I think, that from 
the time the Rhine began to run northwards it must have forced 
itself out to the North Sea between Scotland and Scandinavia. I 
agree with Professor Hull that it is not strange that we cannot . 
trace the whole of this old channel. The wonder is that there is 
any trace of it left. 

With regard to the point he t*aises, with which my name has 
been connected, I am afraid I cannot follow the conclusion he 
reaches, and if it will not take too much time I will sketch out my 
views shortly. \The speaker here illustrated his theory on the black- 
hoard.'] Changes of level took place in the North Sea area during 
both the Pliocene and Pleistocene periods, but the stages in the 



* Geikie, The Great Ice Age. 



334 CAV. W. p. JERVI8, F.G.8., ON THALA880GfiAPHlCAL AND 

geological history referred to in my paper belong to the former, and 
those dealt with bj the Cayaliere Jervis, I believe, to the latter 
epoch. The so-called forest-bed of Cromer, and the Chillesford 
Clay, can, therefore, hare no connection with the elevation of the 
North Sea basin, which occurred in glacial and post-glacial times, 
when England was joined to the Continent, and the sea retreated 
sufficiently far to the north for the " Silver Pits " depression to 
form part of the Rhine valley. 

The Chillesford beds, with their marine shells, and the mamma- 
liferous deposits of the Cromer coast, do not represent, in my 
opinion, any former existence of the Rhine itself in East Anglia, 
so much as some of the estuarine channels by which, during the 
Pliocene epoch, it found its way to the sea; the latter then 
reaching, probably, as far south as the north coast of Norfolk. 

I agree with the author that the mica, the presence of which is 
BO constant a feature of the Chillesford Clay, may possibly have 
been derived from the Alps, as well as from the highly micaceous 
Devonian schists of the Ardennes. Of course it is always 
exceedingly unsatisfactory to criticise an author's paper in his 
absence, and I am very sorry that he is not present. It is passible 
that I may have misunderstood him to some extent, and I should 
have been too glad that he should have had an opportunity of 
replying to my remarks. 

[A long discussion here took place, in which the Rev. Dr. 
Walker, Mr. Martin Rouse, Mr. Habmkr, and Professor Hull 
took part. Dr. Walker pointed out some analogies between the 
features of the coast of Norway and those of Iceland.] 

Rev. G. F. Whidbobne, F.G.S. — I have kept very carefully away 
from such slippery things as glaciers, and therefore I will only 
just ask a question. 

It seems to me, if I understand rightly, that what this paper 
points to is the time of the elevation of the whole west coast of 
Norway, England, and France, and, apparently, the point of 
disagreement between the author and Professor Hull is that the 
author thinks these fjords were filled up with detritus washed 
down by the Rhine, and Professor Hull says, " No — the reason of 
the central depression is ft scooping out by ice action." 

Then Mr. Harmer says this elevation could not have been 
at the time of the Cromer beds because they point to a time 
of depression and not of elevation. I really wanted to ask 
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whether I am right in what J have gathered from the paper 
hecanse I thought it might clear one's mind. May the whole 
question of the great elevation that has gone on in the Rhine's 
action have something to do with the great elevation that must 
have occurred in the raising of the Alps, or any subsidiary 
elevation connected with it ?• 

Professor Logan Lob let. — I would say a word in reply to the 
point as to some of the fjords being deeper at the sea end and 
others not. It does not at all follow, because some of the fjords 
are deeper at the sea end, that Professor Hull's explanation of the 
other fjords that are deeper in the interior is at fault. We have 
river valleys deepening out towards the sea now, and other river 
valleys that do not. So there may be one explanation that will 
afford grounds for one class of river valley, and another that will 
suit the other class. Therefore the one does not contradict the 
other at all. 

The rocks that have been spoken of are clearly not moraines, but 
much older. If they were of moraine matter they would have 
been swept away long since by the great storms and currents of 
the coast. 

As to the age of elevation, we are dealing with a period of 
enormous duration, and it would be a period when the levels 
would be similar to what they are now, and other stages when 
the levels were quite different. The period of elevation, I take it, 
was subsequent to the Pliocene period, when the deposits on the 
east coast of England were laid down. 

I think this paper is very interesting, and very noteworthy as 
following in Professor Hull's steps, and is one of great importance, 
not only to geographical and thalassographical studies, to use the 
new word, but also to geological studies; for it gives us fresh 
grounds for coming to a conclusion with respect to phenomena 
which have undoubtedly existed on this earth and which have 
been a g^at puzzle to many deep thinkers. 

Mr. M. L. Rouse. — I thought the contention of Professor Hull 
was that all these valleys were formed by glacial action. That is 



 The answer to Mr. Whidborne s question seems to be : Ist, that the 
period of the great elevation and of slacial erosion was subsequent to 
that of the Cromer beds, and 2nd, that the valley of the Pafaeorhine 
participated in the general upheaval of the whole region. — £d. 
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the general opinion, that the fjords were so hollowed out bj glacial 
action, is it not ? 

Professor Hull. — They were formed in the first place by river 
erosion ; but they have been deepened in certain parts by glacial 
erosion. 

Mr. House. — Then we might suppose, regarding the Christiania 
fjord and such of them as are not shallow at the mouth, that tliej 
were not subject to glacial erosion. 

Professor Hull. — Not at present. 

Mr. Rouse. — At present there is no erosion at the bead of the 
Christiania fjord P 

Professor Hull. — No. 

The Hon. SEORETARr (Captain Francis Petrie, F.G.S.). — I have 
received a communication from Professor Rupert Jones, written in 
his usual very graphic style, and he agrees, in the main, with the 
whole of the contention which is included in Mr. Jervis's paper. 

The Chairman. — I am sure we must ask the Hon. Secretary to 
convey to the author of the paper our great appreciation of it, 
and he will learn of the interesting discussion that it has given 
rise to. We also thank Professor Logan Lobley yery much for 
reading it. 

The Meeting then terminated. 
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Beale, F.R.S. 

Part I. 

Mr. President, Ladies and Gentlemen: — Before I pasa 
to that very difficult problem, a part of which I hope to briug 
before you this evening, perhaps you will allow me to explain, 
in a few words, why we are assembled here this afternoon 
rather than meeting in our usual room. 

It is because the Council thought that perhaps the room 
where we usually have our meetings would not be quite 
large enough to accommodate all who are here without 
inconvenience, so we applied to the authorities of King's 
College and they very kindly placed the large theatre at onr 
disposal. 

There must, naturally, be some sympathy between King's 
College and the Victoria Institute. Both Institutions have 
been founded upon somewhat similar principles — both are 
situated in a central part of London. Their portals are 
always open to everyone who desires to study and who 
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takes an interest in scientific subjects. Both InstitutionB 
carry on their important work in hope, and the only wages 
they look for are " the wages of going on and not to die/' 
and both discharge important functions, of benefit to the 
world. To me of course it is a great pleasure that our 
meeting should happen to be here, for this is the theatre in 
which I have been lecturing now for many, many years 
(applause), and I can only say that it gives me pleasure to 
return, for once, to my old home. 

Let me, for a moment, recall a trifling incident, of some 
considerable interest to all, which happened a great many 
years ago, when tliere were 300 or 400 boys in the 
school ill the regions below this theatre, and I can remember 
perfectly well, when I was one of them, there was once 
a great disturbance in the college. Many great people 
came in, and the yard was full of can-iages. There were 
numbers of soldiers and a band was playing, and guns were 
firing. Presently Prince Albert arnA^ed and was conducted 
to the teiTace fronting the river. Some iittle urchins, full 
(^f curiosity, managed to make their way tl) rough the crowd 
to a small wooden table placed on the teirace, and there was 
a gentleman sitting with a little round disi; before him. 
Round the disc were capital letters, A, B, C, D, and so on. 
It was moved round, one way or the other, by the finger. 
The operator looked anxious and, every now and then, 
towards the Shot Tower on the other side of the Thames. 
Various eflForts were made. We did not, of coui'se, know 
exactly what was intended ; but we knew it was something 
very important, or the Prince would not be there. Close by, 
stood Professor Daniel and Professor Faraday, and a great 
many celebrated scientific men of that old time. Messages 
seemed to pass to and from the tower along the wires. 
This was the beginning of the electric telegi'aph, and the 
very instrument that Wheatstone used that day, is now in 
the museum upstairs. That day is of great historical 
interest, and a number of experiments wen* then made, and 
new investigations were undertaken by many scientific men, 
leading, at last, to telegraphy gaining the perfection which 
it has since attained, enabling us to communicate with our 
friends all round the world. 

1. The problem that I wish to bring before you this 
evening is, perhaps, still further from soluticm than was the 
question of telegraphy at the time I mention. I do not 
suppose that fifty years have advanced our knowledge of the 



? 



THE NATURE OF LIFE. 839 

problem of life, to the extent that the problem of tele- 
graphy has been advanced in that time. VitaUty has moved 
elowly compared with physics and chemistry. 

The nature of life hits been imder discussion by the 
wisest and best men for, perhaps, 2,000 years, and still we do 
not know exactly the general views we ought to hold, 
•concerning the nature of those wonderful changes which go 
on in every living organism in every part of the living world. 
However, it must be borne in mind that during the last fifty 
yeare new investigations have been made and new instru- 
ments have been obtained, so that we are able now to peer 
more deeply into the inmost recesses of living things than 
was possible on the part of our predecessors. We now look 
from an entirely different point of view ; and, however much 
we may differ in opinion and doctrine from one another 
(and we do differ indeed on the very fii-st principles) we can 

roceed further and deeper than was at that time possible. 

Ye renlly see a great many things, which it was quite 
impossible to see only a few years ago. The improved 
magnifying powers of the microscope and new means of 
investigation, enable us to determine the actual parfieles 
which lice and move and upon which **life" depends 
— particles that act vitally — partic^eti which alone can die. 
Living particles are the only particles in the world that can 
die. This is not the first time that I have appealed to the 
members and associates of the Victoria Institute for con- 
sideration of the nature of life, and, as many arc probably 
aware, I am on tlie side of vitality — vitality absolutely 
distinct and apart from all other powers, properties and 
forces in nature. I consider that vital power should be 
placed in a category by itself, quite distinct from tliat in 
which other forces or properties are included. Of course this 
notion is opposed, but unfortunately the various reasons I have 
advanced ni favour of my conclusion have not been criticised 
as I should desire. Some will be now able to criticise my 
views, and if it would in any way further real knowledge, 
I should be quite happy to meet members of the Institute at 
any convenient time ; and instead of expounding my views, 
1 would ask to have my notions freely criticised, and be 
allowed to answer them if I could, and if I could not reply 
and explain more clearly, I would confess that I could not. 
(Applause.) In this way I think we should soon come to 
fiome valuable conclusions. At any rate that seei^is to me 
"what anyone who is really interested in the matter, however 

z 2 
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much he may cling to his own views, would desire. I must 
not say that no one has found fault with me, but the 
objections that have been raised have not touched the main 
issue. I have replied, but the position seems to remain much 
as it was. 

2. Now it seems to me the first conclusion we must come to 
is that the living xoorld is very small and limited^ and the non- 
living world enormous and infinite. When we think of the 
very small amount of matter of our own earth, I am sure 
that everyone must feel tiiat I am quite justified in making 
this remark — that the living xoorld is a distinct worlds and w 
limited^ and not one with the worlds composed of matter only. 

We all know, of course, that the great part of the matter 
of which our world, and the whole of other worlds is made, 
consists of matter of many kinds of which not one kind can 
live. The greater part of all world-material is not of the 
nature to constitute a necessary paii; of living organisms. 

The living and the non-living are, and in my opinion have 
ever been, distinct. So that when I am speaking of life, I 
am only speaking of the life that is known to us here, not 
that which may be, I speak of the living things which we 
see, and know something about. I do not intend this evenhig 
to attack, in the least degree, the question of the origin of life. 
I wish to consider life as it is — the living things we see and 
can examine, and parts .of Avhich we can place under the 
microscope, and see verj' much that we could not have 
expected. We can also enter into various investigations con- 
cerning them, and ascertain something of their nature. 

Further I hold that all hfe is absolutely distinct from all 
non-life ; and that there is no bridge, as has been asserted 
over and over again, between the non-living and the living. 
There is a gulf between life and non-life which is unfathom- 
able, and has never been bridged, and I cannot believe that 
it ever will be bridged. (Cheers.) 

3. All living things come as far as we know (for as I said 1 
am not going just now to enter into the question of the 
origin of life), from pre-existing living things. As far as I 
know not a single proof has been advanced that justifies us 
in considering tliat the non-living can be converted into the 
living, except by the influence of existing life. This always 
seems to be the case. A minute quantity of matter already 
living may transfer without loss (and that i6 a most wonderful 
thing) its power to an enoimous quantity of matter ; but the 
matter must become part of that which is actually liWng at 
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the time. So that, as it seems to me, whatever view may be 
taken of spontaneous generation, which was in vogue some 
yeara ago, facts are completely opposed to it. (Applause.) 
There is not a fact that justifies the inference that under 
any circumstances, the living can come from the non-living, 
and the more carefully we investigate the cases supposed to 
favour the doctrine referred to, the more certain we feel 
that mistakes have been made. So that I think it may 
be most positively laid down that everything that has ever 
lived certainly came from something which lived before. 

4. All living matter, of whatever nature, forms substances 
which differ entirely from the living matter itself. All 
living matter is structureless — it has no form, and the 
active life-power cannot be separated from the matter and 
-examined. When any attempt is made to do so, what 
happeus is death ; and when we come to examine what 
remains, please remember that we are not examining the 
living thing, but the products which resulted from deaths 
and this holds good all through nature as far as is known. 
Some chemists make out wonderful things ; but when they 
conclude that the components they obtain were actually 
present in the living matter, they go a great deal too far 
and too fast, for they succeed only in destroying the life. 
You must destroy the life before you can chemically examine 
the substance of a living thing, or in any way analyse it. 

5, Let us try to ascertain how life — vital power — differs 
from all other forces known in the natural world. Whether 
life began on this globe twenty millions, fifty millions, or a 
thousand millions of yeare ago, seems to me to be a matter 
of no real interest. We cannot conceive changes which are 
spread over an enormous distance of time like that. So 
that if elementary and other substances were originally 
formed, nobody can know how or when, or whether life 
originated in them, or in some other way cannot bo reason- 
ably considered until, at any rate, we find out what life is here. 

Neither do I think it profitable to discuss whether life, as 
present on the surface of the globe now, resulted from life 
being brought here on a fragment of another world. It 
seems to me we cannot profitably discuss such a conjecture. 
Whether the organic forms would live in passing through 
the ether and then through our atmosphere, 1 do not know, 
And the idea cannot be submitted to experiment. They 
Tnust have been very strong living things indeed, if they 
reached this earth alive. And then I should think that 
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when the supposed fragment impinged on our globe the 
impact wo^ild Be so great that every mortal thing would be 
killed and its remains smashed to atoms. 

(5. The matter of our life-world is taken up over and over 
again. I mean this — that of the constituents of living^ 
organisms of to-day, many are at any rate substances 
formed by living things — that had formed part« of livings 
organisms many times before ; and, I suppose, there is no 
doubt that a gi*eat many of the substances that exist in our 
living bodies now will, some years hence, be among the 
components of other living beings. 

The quantity of matter in the world of course can never 
change, but the matter on the surface is always changing. 
Things are coming into the living world, living for a while 
and dying, and other organisms take up the products of 
their decay. In the course of time the matter of the dead 
takes other forms which may be of advantage to lower 
forms of life which grow and multiply exceedingly. This 
process, 1 imagine, has been ever going on since liie 
appeared on the earth. In all living things the material 
changes in the living matter seem to be governed by 
vitality, and life exists, in any given particle of Bioplasm or 
living matter, as we know, for only a short time, lu all the 
food that we eat, or the food that is taken into an organism^ 
there are certain constHnents which are very soon taken up htf 
living matter and which, themsehes, become paH of the oniy liviinj 
stuff, the JJioplasvi, Some Bioplasm is always djnng in 
difierent parts of every living organism, and the products 
resulting from death may be, and generally are, especially 
in early hfe, taken up by other living particles of Bioplasm; 
a portion of these die, and the products resulting are 
token up by other living particles. This is the way iii 
which the process of nutrition goes on — the particles of bread 
or meat which we take into our stomachs, after being altered 
by digestion, are at length so changed that they become 
fitted for the **food" of, say, muscle and nerve Bioplasm 
before they can become converted into these structures, or, 
as the case may be, into other constituents of our tissues 
or organs. It is at this time ceilainly reasonable to 
conclude that these processes of Bioplasm hving and djdng, 
go on over and over again in all living. Thus are tlie 
particles of food, milk for mstance, or other substance at last, 
so to say "appropriated," by the Bioplasm of the tissues of our 
bodies, before any " tissue '* or lasting structure can result. 
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7. All Aatal power is invariably associated with matter. 
There is no question of " vital force " resident in matter 
f^enerally. Any such notion is absolutely untenable. Every 
living particle, however minute it may be, is unquestionably 
matter; but, as it seems to me, the matter of this living 
particle in controlled^ goveimed^ canned to act in a certain tra//, 
bj/ the life or vital power, vitality ^ briefly associated with it. 
That one living particle may be detached from others is 
certain, for a few living particles can be easily killed, while 
their immediate neighbours may live, and grow, and form. 

What becomes of the life is another matter. It seems to 
me when a living particle dies, better to say, that it ceases, 
for there is no evidence whatever that life power, vitality, is 
transformed into anything else. No one has brought forward 
any proof to favour the view that when living matter dies the life 
potoer becomes converted into any other form or mode of force, 
I conclude that if it were possible to get a quantity of matter 
actually living, and to place it under circumstances which 
ensured its sudden deatn, it would weigh exactly the same 
the moment after death as it did the moment before death 
when it was living. The dead matter would of course 
soon change. Evaporation would go on and this loss would 
necessarily cause a difference in weight ; but I imagine in 
the same matter, alive or dead, there would be no difference 
in weight. Neither in any experiment, as far as I know, 
has it been shown that when living matter dies any force or 
energy or any other form or physical agency or factor is set 
free and can be identified — ^from the nighest to the very 
lowest living creature — from a particle of living matter 
however "crude** or imperfect, or in a condition "about 
to become living," — anything that can be seen, weighed, 
measured or touched, thrown on a screen, or separated 
from the matter with which it was in life, associated, or in 
any way isolated. Vital power is, no doubt, well expressed 
by a distinguished philosopher of our day as ^"^ a factor which 
no physical research whatever, can disclose or identify, or get the 
remotest glimpse of." This is the very vital power, the 
existence of which I claim to have proved and the absence of 
which from any form of living matter now existing or capable 
of being caused to exist is impossible. I challenge proof — I 
hold this view as more than an opinion — as a fact of nature. 
1 challenge the author, or some of his friends, to publicly con- 
demn me, to criticise me as they like, for I venture to think I 
can defend my view. Letanyone,if hecan,showu8anotherway 
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out of the vital diflSculty, and say, to what the pecuKarity of all 
life is to be attributed. That there is no difference, or that 
there is only a difference of degree and not a difference of 
kind, between the living matter and the same matter dead, 
and ever}^ form of non-living matter, is an opinion, which I do 
not believe any reasonable being will now^ defend. The 
living thing is in one state and the dead thing is in an 
absolutely different state. There can be no analogy whatever 
between the living condition and the non-living condition. 
In other words the distinction between living matter of any kvnd^ 
however minute — whatever may be the quantity — and the scane 
matter, dead, is absolute. No gradual change can be proved 
when a living particle dies. The actual matter involved 
passes from one state to another, suddenly — not gradually, 
and the difference between the two states, I think, must be, 
admitted to be tmly expressed by the word absolute. The 
identical matter of the living particle tliat dies never lives again. 
The matter of which it was composed of couree may be, 
and almost universally is, taken up by other forms of living 
matter belonging to living things; but the same material 
particles which during life held certain definite relations 
to one another in the living state, cannot possibl}' exhibit 
those same relations again. The death of a particle, like it« 
life, is once only. The products which residt fi-om its death 
are another matter altogether. The life is lost for ever and 
can never be restored ; and although we are told of many 
cases of prolonged dormant vitality, and so on — such cases 
prove nothing. A thing dormant is not dead. Some of the 
lower creatiu'es may be dried and moistened again, and come 
to life, apparently, but who has proved that all the matter of 
which those bodies were composed was dead? Can any 
living matter be dried? Can any Uving matter exist whicli 
does not contain water? No properly desiccated living 
thin^ survives, or can be revived. Everything living of 
which we have actual knowledge and experience must 
absolutely die. 

8. Now all living matter has certain definite powers and 
may therefore be referred to under one particular name, and 
it does seem to me that the most convenient word to indicate 
living matter, by which to distinguish it from matter in any 
other state, is bioplasm. It is a Greek word, and for thirty 
or forty years there has been a tendency to find fault with 
Greek ; but it is difficult for many of us to underetand this, 
as we can hardly read a page of chemistry or botany without 
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Greek — or even physics, without finding Greek words ; and, 
if we study meaicine — why the father of medicine was a 
Greek, and there is hardly a disease we can name without 
talkuig Greek. It is indeed mysterious why people oppose 
the introduction of Greek into our schools. If a boy is 
to be taught science his difficulty is much increased if he 
has not been taught a little Greek. I know this by 
experience, for I have been teaching all my life, and studenta* 
of pathology or medicine get on but slowly if they are quite 
ignorant of Greek. A little Greek is a great help, for we 
are saved the trouble of looking out many words in diction- 
aries, and the memory retains the word with ease — almost by 
instinct if the student understands its meaning and knows 
its root. How many a gardener recollects tlie enormous 
number of names of plants is wonderful, as he depends 
solely on memoiy. 

y. During the last forty or fifty yeare, microscopical in- 
vestigation has vastly improved, for we are able now to use 
veiy high magnifying powei's. We make careful drawings of 
what we see, and we can distinguish, in many instances, the 
difference between living matter and matter which is formed 
from the living matter. The difference is made very clear 
by tinting the living matter just after death, as indicated in 
many of my published drawings. 

I will not attempt to go into a description of even one of 
these enlarged drawings ; but I beg you just to notice the red 
circular or oval spots in each, indicating living matter ; many 
of these are the so-called nuclei of the tissue, and called 
by some cells, by others corpuscles, the adjacent bodies 
or cells in some cases also consist in part of living matter. 
These tissues are all coloured artificially by staining with an 
alkaline solution of carmine immediately after the tissue or 
organ is taken from the body of a recently dead animal. 
You see then in all of these diagrams the living particles I 
have spoken of as Bioplasm coloured red. The matter round 
this, which forms the tissue — the matter, for example, which 
constitutes fibrous tissue, gristle, tendon, cartilage, and so 
on, is situated between or around the living particles of 
living matter. If you take a small veiy thin section 
of ordinary cartilage, this is the appearance you get. The 
diugi*am shows a very important point, that the material 
upon which the character of the tissue depends is realb/ 
produced A«/ these little particles of living matter. If you take 
a thin section of the cartilage of a kitten which contains the 
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living matter and is not itself living, you observe a certain 
proportion between tlie two — between the Bioplasm or living 
matter and the tlnt^ue ov formed matter. In a kitten somewhat 
older you will find the cartilage tissue has considerably in- 
creased, and the little particles of living matter are separated 
farther from one another by the increase of the tissue ; and at 
a later period of life, the same thing is shown in an advanced 
degi'ee, and so on till the adult stage is reached. We learn 
these important points not only from cartilage, but from mus- 
cular, fibrous, and other tissues of our bodies. From the brain 
and ganglia, nerves, vessele, epithelium, wo obtain like 
evidence. In every living organism as it advances from 
early age to maturity, the same lesson is taught, to any one 
who will observe the facts and think them over. 

10. Further, it must be borne in mind that living matter 
alonehas this power of producing the formed material or tissue. 
All the properties which distinguish the several tissues are due 
to the influence of "vitality" — the living power of the Bioplasm 
acting upon the matter in solution brought to the Bioplasts- 
passing into the very substance of the living, and receiving 
from it, vital power. I cannot see how we can accept any 
explanation other than that I have brought under your 
notice. Indeed, having thought well over the question 
after prolonged investigation on organisms widely differing, 
I can come to no other conclusion, and do not believe the 
facts are open to any other interpretation without doing 
violence to fact and reason. 

It comes to this — that every part of every living organism 
was once in a state of perfectly clear, transparent, structure- 
less material which contained a very large percentage of 
pure water. Take a small p'^u'tion of bioplasm from any 
department of living nature, and while it is growing and 
active, you will probably find as much as 90 to 95 per cent, of 
water, and in some cases even more. The powers of this clear, 
transparent, and structureless material are something quite 
extraordinary. The wonderful structure and properties of 
all the tissues that exist thi'oughout the living World come from 
Bioplasm, and every kind of Bioplasm comes from Bioplasm 
particles that existed before it. All our Bioplasm particles 
are descendants of the original germ particles which existed 
at the very beginning of each individual organism — from 
the lowest, to man the very highest. However complicated 
the mature organism may be, the same remarks apply, and, 
I believe, must be accepted as true. 
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11. Yearfl ago. our courses of physiology, attended by medi- 
cal students, included such matters as those I have brought 
before you, bearing as you must perceive, in an important 
degree, upon the nature of man, his growth and action ; but 
some years ago physiology was caused by teachera to 
assume more and more a physical aspect, and physics and 
chemistry have at last almost replaced every physiological 
idea. The living body becomes a physical laboratory. In 
fact one may almost say that physiology is gradually being 
caused to take the position of a mere department of physics 
and chemistry. The chemist and physicist examined the 
constituents of dead organisms, and so the lifeless compomids 
obtained, were promoted to life, as if they had been there 
when the body was alive. Physiological investigation 
becomes the investigation of the substances resulting from 
the death of the Bioplasm and the lifeless tissue of a dead 
thing, by physics and chemistry. Perhaps some of my friends 
may think it a little hard to put it in tnat way. We have, 
however, raised a new biology on the ashes of a dead 
physiology, and it is to be hoped that a vital philosophy 
will soon follow. 

12. Everybody knows that Biology is from that little 
expressive word /9(09, life. Bios means life; and I doubt 
whether the meaning of the word will ever be changed. 
We may alter the meaning of physiology and indeed the 
meaning has been altered more than once as physical investiga- 
tion advanced. Bios is an old word. We find bios in biology 
and bioplasm, which I trust will ttike the place of the vague 
*^ protoplasm " which may be living or dead or roasted, but 
Bioplasm is living only. As soon as the life, the bios, has 
ceased, what wm* living only remains — no longer Bioplasm. 
Although we do not know exactly what y9to9 (life) is, at any 
rate it is perfectly distinct and difterent from any force or 
power or property that we know of in nature. No machinery, 
or mechanism^ or apparatus has ever been shown in the living 
matter which I have spoken of as bioplasm. 

13. Now I had hoped to have been able to say something 
about the heart and one or two other matters, but my 
excellent friend, Captain Petrie, our Hon. Secretary, hinted 
to me, as I was commg up, that I need not finish my remarks 
to-day, so that if you are not utterly tired of vitality, I shall 
be very happy to say more on some other convenient 
occasion ; and, as I hope will be the case, if any friends wish 
to ask any questions and will kindly promote discussion 
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on the subject I have brought forward, it ^vill be a pleasure 
to me to enter into it ; and, as I have previously remarked 
many times, if it be sho\vn I am wrong, I would give up my 
views. But I do not mean to do so unless it be proved that 
my views are eiToneous. I am ready to be beaten ; I am 
getting old and do not mind. But above all things it is most 
important the question of vitality should be settle^, and soon 
— if it can be settled. 

Allow me now to break off for to-day, and I trust enter 
upon discussion, and I feel sure the members of the Institute 
will be glad to hear any observations members and visitors 
will be kind enough to offer on this widely interesting 
subject. (Applause.) 



Dr. She TTLE. — I am much obliged to Dr. Beale for giving os 
this able address on his views of Jife, and also for his kind promise 
to further investigate the matter. 

I quite concur with Dr. Beale as to the origin of life — in fact, 
life is something that has been handed down from the very first 
to now ; bnt I cannot accord with his view that life is not physical. 
I think it is just as much physical as any other creation of the 
Almighty's. 

Now I would just state the points on which I think the dis- 
cussion might be opened with profit. 

(1) My point is that matter, in whatever form it was created, 

was the direct outcome of the Creator's Divine power — ^so 
that I do not take animal life away from the power of 
God. I entirely concur in that. 

(2) Animal life in man is the highest development of that 

Divine power. 

(3) The earth and the celestial bodies in general all show that 

the first motion (of life) existed in the form of axial 
rotation in which the central and centrifugal forms of 
force were essentially marked. Dr. Beale haa commented 
in his book on the central and centrifugal force«> as having 
the power of life as distinct from other things. 

(4) The shape of the human blood corpuscles, which are the 

agents by which animal life is carried on, shows that 
they have been formed and have acquired their magnetic 
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characters whilst subject to axial rotation. This fact is 
further proved by theii* forming rouleaux, like unto piles 
of money, when they have been brought to rest, i.e, — 
polar attraction. If I understood Dr. Beale rightly, he 
said there was no evidence at all of any physical force 
being given out at the time of the cessation of life. These 
corpuscles, which contain the life of the living animal, 
collect together and form piles like coils of wire, and when 
we go into the physics of the question we see that the 
form has been acquired by rotation, and their physical 
properties maintain the life of the living animal by their 
motion throagh the tissues. 

(5) The stress which the blood corpuscles exercise upon the 

nerves originates the nerve current, under which all 
work done in the various processes of life is effected. No 
doubt, according to the condition of the blood, with 
regard to oxygen, so are the powers of life. Thought 
even is governed by the oxygenated condition of the 
blood, and as soon as it loses that condition it loses 
the power of sustaining life. I do not at all detract 
from, the view that life is handed down, but simply that 
it is maintained by these physical processes. 

(6) My sixth point is that as the stress which the blood 

corpuscles exercise has a direct relation to their material 
conditions, purity of blood is one of the great factors for 
ensuring a healthy body and a well-balanced mind. 
There is no getting out ^of that, I think — in fact, these 
are all facts that you can prove or disprove. I believe 
them to be all positive facts, and I think the importance 
of this question of animal life cannot bo exceeded by any 
other question which occupies men's minds. 

(7) A due recognition of the relations which exist between 

animal life and its material basis is of enonnons conse- 
quence to the well-being of the human race, and it is 
because of its consequence to animal life that I think 
this is a matter that should be gone into even by the 
State itself, seeing what is going on in the world — the 
vitiated appetites of the present generation, and seeing 
how morbid appetites are being fostered and kept up. 
We should then see what has taken place in the material 
body — what changes are efPected in it, how impure it has 
become, and how impossible it is that the brain, and 
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everything else, can carry on its work nnder such con- 
ditions. This point interests me very mach, for I hare 
been associated, as far as my professional cai'eer has 
permitted, with animal life as a physiologist. It is not 
a personal matter with me ; bat I am looking at it from 
a broad point of view as to what is best for the human 
race. If anything is to be done it ought to be done so as 
to steadily improve the condition of the human race. We 
know what the indulgence in intemperance, and other 
appetites, will foster and bring about. This is why this 
subject should be studied from a broad point of view, and 
there, no doubt, our excellent lecturer has shown Lis 
wisdom. When we come to look at these diagrams we 
see the work he has done, microscopical and otherwise, 
but this is a point that really ought to extend from the 
broadest possible basis. 

I apologise for making these remarks, but I feel strongly on 
the subject. (Applause.) 

The President. — If any other members of the Institute wish to 
speak I hope they will rise and do so. 

Professor Orchard. — I am sure we all feel indebted to Prof. 
Lionel Beale for this important contribution to the discussion of a 
subject of which I myself had no knowledge whatever. 

We all, I think, agree with him that he has proved that vitality 
is something sui genesis associated with matter, but not in any way 
material. 

I must dissent from the expression used by Dr. Shettle as to 
the material basis of life. It does not strike me as a very happy 
expression. Life is not built up of matter. There is no doubt of 
the material use of life. Life does make use of matter. That is 
very different to the notion that it is in any way the product of 
matter. Truly there are many contentions which seem to show 
that life is altogether different from anything else. One is surely 
this, as pointed out by Prof. Lionel Beale — that you cannot 
transmute physical force into life, nor transmute life into physical 
force. 

As to the arrangement of the blood corpuscles, when an animal 
dies, that is surely explicable in some other manner. We must be 
careful, I think, not to confound accompaniment with ciiuse, nor 
mistake conditions for effects. Transmutability is a characteristic 
of vitality. It is S7ii genesis. Another characteristic is, surely, 
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directive government, as one may call it. Vitality co-ordinates in 
a way that mere force never does. Force is not governing or 
directive. Another condition is what 1 think I may call the 
uniqae property of vitalism. That was alluded to the other day 
by Professor Japp in his address before the British Association in 
speaking of bodies known as Enanatiomorphs. He shows that 
vitalism nearly always produces or selects one kind of these 
Enanatiomorphs without the other kind, and that no other force 
or power in nature can do this. There is, thci^fore, in vitalism 
an uniformity — a directive government — and *there is intrans- 
mutability to anything else. The suggestion, I believe, was let 
fall before the Victoria Institute some time ago by our honoured 
President that life was the result of the action of spirit. We 
know that matter cannot produce force any more than it can 
produce life. It is spirit from which force proceeds — it is 
spirit from which life proceeds. This is in harmony with 
the declaration in the Word of God where the spirit and life 
are associated together in such exprf'ssions as '^ the spirit giveth 
life." 

Mr. Tuck WELL. — I am afiwd that I have nothing of importance 
to contribute to the discussion, but I should much lika that we 
should have a little more of it. One would like if possible to have 
some light on such a question as this — What is the relation 
between individual bioplasm and living organisms *r A question of 
profound difficulty and, I am quite sure, one of very great import- 
ance indeed. The gentleman who first spoke seemed — I do not 
know whether I misunderstood him — to suggest that life, i.e., I 
presume, bioplasm has originated in material substances aided by 
motion, or something of that kind. 

Dr. Shettle. — Pardon me for inten^uptingyou — but my remark 
was that bioplasm was a created thing— created, 1 should say, by 
the spirit and power of God, and in no other way, and is maintained 
by His power now, just as much in the vegetable as in the 
animal. 

Mr. Tuck WELL. — I am glad to have any misapprehensicm removed. 
I rather understood Dr. Shettle to i*efer to motion as having 
something to do with it, or being a manifest cause of the production 
of bioplasm. There must be a degi'ee of heat that is destructive 
to bioplasm. 

Professor Lionel Beale. — Oh, yes ; certainly — a very mild 
degree. 

Mr. Tuckwell. — Then in that case it would be impossible in the 
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ordinary physical coarse of things that bioplasm coald hare 
originated from the material sabstances of which this world i& 
composed, seeing, if yon go back a certain namber of millions of 
years you find that everything was iu an incandescent condition. 
The sabject is one of great importance from varions poinds of 
view, and in regard to health, taking the condition into which 
human beings are apt to drop by unguarded and immoral 
conduct. 

The degeneration of life, or the bios, is another of those points 
which I should like to have discussed. I do not know that Dr. 
Beale in his books has shown us that bioplasm is capable of rising 
in the scale of being. [ have not read all his works. I remember 
how he shows that much disease arises from the degeneration of 
bioplasm. If that could be avoided it would show a great advance 
in medical science, and would be helpful to us as moral and 
religious teachers who have to mmgle with people who are thought- 
less and careless of their own and their children's habits, and it 
would be helpfai to us in the exposition of the Scriptures. 
(Applause.) 

A Member. — Might I ask the President a question on a subject 
which I think is interesting ? 

I remember years ago, when the telephone was introduced, that 
a number of persons stood holding one anothers' hands, and a 
current of electricity was passed through them from one telephone 
to another. It was alleged that the sound had been changed into 
electricity, and that it changed back again into sound. What 
happened on its passing through the human bodies? Did it 
change into a form of fluidity, or did it remain electricity ? 

The President. — I have not much hesitation in answering that 
it simply passed through the l)odies as an electric current. 

The Member. — Could that inquiry be pressed a step further? 
Of what nature is nerve force, that electricity so acts upon it as to 
cause, for instance, a rabbit's nose to move after the rabbit is dead ? 
How are we to distinguish true nerve force and the electric current 
that produces this ? 

The President. — Imay say that I do not profess to know anything 
about the vital action, or the action of electricity on animals ; but 
in the particular case of the telephone and producing a shock bj 
means of passing a current through the body, I do not think there 
is anything to indicate that that had anything to do with vitality 
at all. The body acts as a wet sponge would to convey the 
current. 
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The aotion of electricity on the nerves is a different thing 
altogether. I must leave that to physiologists. 

A Visitor. — May I be permitted, as a visitor, to make a 
remark ? I think we are getting rather off the track of the 
dis'^nssion. 

I understood Dr. Beale to say that all visible bodies we see are 
really forms of matter. Bioplasm is shut up in a particular cell,, 
and we do not see bioplasm. The question that has arisen this 
evening has been chiefly on the action of formed matter. I suppose, 
with Professor Beale, we shall never find out exactly what bioplasm 
is ; but there is one point that I should like to have his 
experience on, viz. whether, in his microscopic investigations 
there is any possibility of differentiating the different sorts 
oF bioplasm, and what are the different forms that bioplasm 
takes to itself when forming cartilage and gristle. It seems 
there must he in bioplasm certain differentiating points which 
seem to mo to be almost bejoiid the possibility of our in- 
vestigation, unless Dr. Beale can tell us that he has been able to 
differentiate, either by action or investigation, the position in which 
different bioplasms stand. 

Professor Lionel Beale. — All the different forms of bioplasm in 
the body which form the different organs and tissues come from a 
single embyronic one capable of increase of size, and with infinite 
power of division. The bioplasm of each organism has individual 
characteristics as regards power of forming, although no physical, 
material or chemical properties can be shown to account for it. The 
*' differentiating " depends, I believe, on Vital Power, and not on 
material properties, but 1 object to learned words like " differentia- 
tion,*' in which the simple statement of a fact is made to masquerade 
as something to account for it — as an explanation. Xo one has 
defined exactly what he means by the verb to " differentiate," or 
whether we ought to look for a " differentiator." 

The VisiTOK, — It is a wonderful thing that the goose, the sheep, 
and the hare all feed on grass, and one produces hair, another 
wool, and another feathers. 

Dr. Shettle. — And there is also a directive influence of the 
germ in each creature, and tbat germ exists as an entity. 

Professor Lionel Beale, in reply, said — My position is a more 
humble, but a much more decided one, than is generally supposed. 
I only aim at discussing the subject by degrees, beginning from 
the so-called simplest lowest forms of life. For instance, I have 
said nothing about the ama»ba. The living matter of a young 

2 A 
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amoeba is perfectly clear, iransparent and structureless, and it 
possesses powers of movement not jet explained, perhaps in- 
explicable, but possessed by all living matter, I should like to 
discuss with my friends the movements of bioplasm or living 
matter, which movements .'are natural in every kind of living 
matter, and not in any kind of non-living matter. I would 
venture to speak of them as vital movements. The movement is 
totally different from any other kind of movement known. 

We find that from the very beginning of the developmental 
process — say in the chick, particles of clear, colourless, structure- 
less stuff, call it what you will, which divide and sub-divide, 
producing innumerable particles, and before long indications 
of vessels containing blood and a pulsating organ driving the 
blood through the vessels — and remember, the red corpuscles 
which give to the blood its colour — every one comes from pre-exist- 
ing particles of Bioplasm. The red corpuscles of blood have no vital 
power of their own at all, for those of many animals readily 
crystallize — for instance, the red blood corpuscles of guinea pig*s 
blood crystallize on a glass slide a few moments after it has been 
taken from the vessels of the animal, and I have seen a single 
blood corpuscle form sometimes one, sometimes many tetrahedral 
crystals — and very beautiful they are. 

I cannot go into the great question of the origin of life, nor do I 
care to do so until we hear of some hypothesis more in accordance 
with reason, than anyone of those advanced during the past two 
thousand years. We noAv know of the colourless stuff out of which 
everything that lives or that has lived, has come, and I venture to 
say, every living organism that is about to come will have similar 
origin. Let ns restrict ourselves, for a time, to the consideration 
of the actual matter in which all living here undoubtedly begins. 

One gentleman referred to Professor Japp, whose observations 
are extremely interesting, and I am sure will lead to very important 
further observations. Three years ago a very distinguished 
chemist said he wanted a little more vitality. I quite agree with 
him. We not only want a little more, but very much more 
vitality than has been allowed by what is called the tendency of 
scientific thought ; and I for one mean to demand it, and on purely 
scientific grounds, and in accordance with reason. 

I was going to say something about the heart and its action ; 
but I have already trespassed upon your time and thought, and 
must postpone what I would say to another opportunity. I think 
we ought to restrain ourselves for a time to a very restricted 
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portion of the infinite, and stick to the question of the livifig 
matter aniversal in all living, from the first moment of life to 
death. This clear and structureless matter haying mnch water — 
from which all future structure is derived, and all structure 
" evolved " by " evolutional power," if yon please. 

I believe that every word that I am speaking depends on 
changes in the Bioplasm of certain of my brain " cells " and the 
bioplasts concerned in vocalisation. All the wonderful changes 
determining the phenomena begin in, and must start from, the 
minute particles of living matter, which are in all the tissues, parts, 
aud organs concerned, and I hope these bioplasts will be for a 
short time longer in a healthy state, and retain yet a little of 
their necessarily waning activity. 

Two or three gentlemen alluded to the medical or medico- 
hygienic part of the question, and if I may be allowed to say a 
few more words, I should like to remark briefly on the universal 
presence of an enormous proportion of water in all Bioplasm or 
living matter. The relation between the quantity of food 
taken and the quantity of water required to dissolve its products 
seems to be seldom adequately considered. Many of us take far 
too little water, and many a poor child suffera torture in hot 
weather from being allowed too little. We have lately become 
more and more prejudiced against water. There are so many of 
those dreaded bacterial creatures found in it, that people have 
been led to associate horrors with these, and though the majority 
are harmless, many persons seem to think that bacteria of some 
kind are the usual and most potent cause of disease and death. 
For myself I have no objection even to filtered Thames water, 
and am not much afraid of its bacterial millions. A distinguished 
chemist once remarked that although they had been hunting for 
typhoid germs in the Thames for years, perhaps not a dozen had 
ever been found. 

With regard to healthy hnman Bioplasm there is a great deal 
more to be considered of the gieatest importance with reference 
to keeping alive the millions and millions of Bioplasts in our 
bodies, not only for a time, in health, but in a continuing healthy 
state, so that we may not only be healthy and vigorous in youth, 
but bo able to look forward to a healthy old age. To live long in 
health is a great pleasure, and according to the experience of many, 
quite as great as in boyhood. I can easily imagine it to be a 
greater pleasure than many a small boy actually enjoyed, 
especially in his early boyhood, who meets with compensation 
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by bein^ healthier and far happier as he gets older, and may even 

look forward to the enjoyment of some years of mental and bodily 
health in old age. 

The President having conveyed the thanks of the meeting to 
Professor Lionel Beale, the proceedings terminated. 
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^ Distinguishes those who have contributed Papers to the Institute, 
f Foundation Members or Associates {elected before Dec, 31, 1866). 
f.c Finance Committee (Sir Members). 
tji Those through whom legacies have been received. 



MEMBERS. 



A. 

1878 tActon, Colonel W. Molesworth Cole. 

1876 Aitken, Rev. W. Hay M. H. M.A. Oxon. 

1869 Allen, W. Shepherd, Esq. M.A. J.P. D.L. 

1892 Alison, Rev. Alexander, D.D. 

1895 Alves, Lt.-Colonel M. A. R.£. 

1874 ^Angns, Rev. J. M.A. D D. late Principal of RegentV 

Park Coll. 
1894 Arthur, Colonel A. M. 
JP f •Arthur, Rev. William, M.A. 
1874 Ashley, Miss M. 



B. 

4P ITBallarat, The Right Rev. Samuel Thornton, D.D 
late Lord Bishop of. 

1878 fBarclay, J. Gumey, Esq. 

1882 tBaring, Rev. F. H. M.A. Camb. F.R.G.S. 

1869 tBarker, John L. Esq. 

4F Barter, Charles, Esq. B.C.L. Oxon. Resident Magis- 
trate of Maritzburg. 

1881 Barton, James, Esq. B.A. M. Inst. C.E. 

1899tBeale, Professor Lionel S. F.R.C.P. F.R.S. 
F.R.Mchi.S. F.R.M.S. 

1888 Beamish, Lt.-Colonel Alten A. W. R.E. 
1891 Beckett, Ernest William, Esq. D.L. M.P. 

1889 Bkbnstorff, His Excellency Count. 
1873 Bevan, Francis A. Esq. J.P. 

1879 tBickford-Smith, W. Esq. F.R.G.S. 
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1887 Biddle, D. Esq., M.R.C.S.E. F.S.S. Memb. Aeronaut. 

Soc. of Great Britain. 
1872 tBiden, Lewis, Esq. F.R.H.S. Mem. Soc. of Arts. 

1895 Bird, Rev. William Arthur, F.R.M.S. 

1879 Bishop, P. S. Esq. M.A. Oxon. M.A. Cantab. J.P. 
ff Blackwood, Lady Alicia. 
1890 Bontwood, Arthur, Esq. 
1887 Bowman, Rev. Prof. S. L. A.M. S.T.D. 
1887 Braithwaite, J. B. Esq. 

1890 fBrooke, The Venerable Joshua Ingham, M.A. Arch- 
deacon of Halifax. 
1867 Browoll, W. F. Esq. J.P. 
1884 Brown, Rev. Claud, M.A. Oxon. 
1889 Browne, John Esq. C.E. 
1869 Budgett, James S. Esq. 

1896 Buxton, His Excellency Sir T. Fowell, Bart. 

K.C.M.G. F.R.G.S. 



C. 

1894 Caldwell, J. J., Esq. M.D. Neurologist. 

1891 Carr, Rev. Arthur, M.A., late Fell. Oriel, Hon. Sec. 

Gent. Soc. Higher Relig. Educ. 
1890 Carrier, Rev. Professor Augustus Stiles, B.A. (Yale). 
1881 Caudwell, Job, Esq. F.R.G.S. F.R.S.L. 
1890 Cawston, Samuel, Esq. 
1894 Chapman, Edward, Esq. M.A. Fell, of Magd. Coll. 

Oxon. F.L.S. J.P. 
1894 Chapman, Geo. John, Esq. M.A. S.C.L. F.Z.S. 

1896 Chinnery, H. J. Esq. 

1900 Choles, Capt. Frederick J. F.R.C.I. F.I.I. 

1889 Clarke, T. Esq. M.D. 

1888 Cogswell, Napoleon Thomas, Esq. 

1890 Collins, Brenton H. Esq. J.P. 
1883 tCoUins, Rev. R. M.A. Camb. 

1889 Cooper, S. Joshua Esq. 

1871 tCoote, Sir A. C. P. Bart. M.A. Camb. F.R.G.S. 

1890 Corbet, Frederick H. M. Esq. Barrister-at-Law, 

F.R.C.I. F.I.Inst. Hon. Executive Officer for 
Ceylon at the Imperial Institute, M. Ex. Comtee. 
Ceylon Association in Loudon. 

1887 Corbett, J. Esq. D.L. J.P. 

1887 Corke, H. C. Esq. D.D.S. F.R.S.L. 

1891 Cory, John, Esq. J.P. 

1897 Couch, The Right Hon. Sir Richard, P.C. F.R.G.S. 
1890 Coventry, The Right Rev. Edmund Arbuthnott 

Knox, D.D. Bishop Suffragan of. 
1887 Cowles, Rev. A. W. D.D. LL.D. Pres. of Elmira Coll. 



361 

1872 Coxhead, Rev. J. J. M.A. 

1895 Croslegh, Rer. C. D.D. 

1890 Croston, J. W. Esq. F.G.S. Railway Engineer. 

1888 Culross, Rev. Principal J. M.A. D.D. 

1890 Candy, Captain James. 

1897 Cunningham, Francis A. Esq. M.A. B.Sc. Attorney* 
at- Law. 



D. 

1871 tDay, William, Esq. 

1888 tDeacon, John, Esq. M.A. Oxon. F.R.G.S. 

1890 Deems, Professor J. Harrv. 

1875 Dent, H. C. Esq. C.E. F.E.S. F.L.S. F.R.G.S. 

1900 Dicker, Richard D. Esq. 

1888 Derry and Raphoe, The Right Rev. G. A. Chadwick, 

D.D. Bishop of. 

1889 t^odge, Rev. D. Stuart, M.A. 

1893 Donne, The Yen. W. M.A. Archdeacon of Wakefield. 

1892 Dowsett, C. F. Esq. F.S.I. 

189^ Drummond, Mrs. J. M. A. 

1887 Danbar, W. Esq. C.E. Memb. Inst. Tl. Eng. 

18«2 DuNEDix, Right Rev. S. T. Nevill, D.D. Loj-d Bishop of. 



E. 

1891 Eberhart, Professor Noble M. Ph.D. Sc.D. Dean of 

the College of Science, Chicago. 
1898 Edwards, Charles, Esq. 
1884 Edwards, Trevor Caswell, Esq. 
1882 tEllis, Alston, Esq. A.M. Ph.D. LL.D. 

1895 Enders, Rev. J. H. 

1896 Evans, Rev. Milton G. A.M. D.D. Prof. Bib. Theo. 



F. 

1878 Fairfax, Sir James R. 

1892 Felts, W. W. Esq. 

1883 fFinnemore, The Honourable Mr. Justice Robert Isaac, 
F.R.A.S. F.K. Hist. S. F.R.G.S. Puisne Judge, 
Supreme Court, Pietermaritzburg. 

1875 Fox, Rev. H. E. M.A. Camb. 

1881 France, J. F. Esq. F.S.A. F.R.C.S. J.P. 

1876 Freeman, Miss F. H. 
1892 Fremlin, R. H. Esq. 
1889 Fremlin, R. J. Esq 
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G. 

1874 Galloway, Rev. W. B. M.A. Chap, to Lord Hawarden. 

1875 Gan^att, Rev. Canon S. M.A. 

1892 Gearj, M.-General, H. L. C B. R.A. 

1878 Gell, The Ri^ht Rev. Bishop Frederick, D.D.; late 

Bishop of Madras. 
1878 tGibbs, Antony, Esq. M.A. D.L. J.P. 
1875 Gibbs, J. G. Esq. Surgeon-Major (Ret.) Madras 

Medical Service. 
1890 Gibson. Right Rev. Alan Geo. Sumner, M.A. Bishop 

Coadjutor of Capetown. 

1875 tGodson, E. Probyn, Esq. B.A. Camb. 

1890 Goodyear, C. Esq. 

1885 t Gould, Rev. J. M.A. Camb. 

1876 Gould, Rev. President G. P. M.A. (Regent's Park 

College). 
1896 tGregR, Rev. David, D.D. LL.D. 
1884 TGrimthorpe, The Right Hon. Lord, LL.D. Q.C. 
1899 Groth, Lorentz Albert, Esq. Ph.D. C.E. (Knight of 

Swedish Order " Gustavus Vasa") (K.G.V.). 

H. 

1891 Hall, A. Wilford, Esq. LL.D. Ph.D. 

1880 Hall, Rev. Canon W. J. M.A. 

1885J*Haliowes, M.-Greneral George Skene. (Hon. Auditor). 

1888 Halsbury, The Right Hon. Hardingo Stanley Giffard, 

Earl of, K.G.P.C. F.R.S. &c. 

1889 Harrison, Prof. J. B. M.A. F.C.S. F.G.S. 

1881 tHarrowby, The Rt. Hon. the Earl of. 
1888 Harvey, T. Morgan, Esq. J.P. 

1882 Head, J. Merrick, Esq. F.R.G.S. 
Jf Healey, George F., Esq. 

1890 Hellier, Rev. Henry Griffin, Balliol Coll. Oxon. 

1883 Hessey, Rev. R. F. M.A. 

1879 tHingston, C. A. Esq. M.D. B.Sc. Lond. 

1899 Hobson, Rev. E. Waller, M.A. T.C.D. 

1893 Holman, F. A. Esq. 

1879 Honolulu, The Right Rev. The Lord Bishop of, D.D. 

1895 Hooper, George Norgate, Esq. F.R.G.S. F.S.S. 

1883 Home, J. Esq. M.D. F.L.S. 

18731[»Howard, D. Esq. D.L. F.C.S. F.I.C. 

1887 Howard, Josias, Esq. J.P. 

1873 Howard, R. Luke, Esq. F.R.M.S. 

1873 Howard, Theodore, Esq. 

1873 fHoward, W. Dillwortb, Esq. 

1890 Hoyle, Isaac, Esq. J.P. F.I.Inst. 

1891 HuDLESTON, W. H. Esq. M.A. F.R.S. F.G.S. F.R.G.S. 

F.C S. F.L.S. Vice-President. 
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1888»f Hull, Professor E. M.A. LL.U. F.R.S. F.G.S.; late 
Director of the Geological Survey of Ireland, 
Professor of Geolojsry R. Coll. of Science, Master 
in Engineering (Hon. Cans. Dub.), Acad. Sci. 
Araer. Philad. Gorresp. Soc. Geol. Belg. Soc. Extr. 
[Hon. Tres.] 

1891 Huntingford, Rev. Canon Edward, D.C.L. late Fell. 
New Coll. Oxf. 

1888 Hutchinson, Rev. Canon, C. B. M.A. Exam. Chap, to 

Archbishop of Canterbury. 

1889 Hyatt, Col. C. E. A.M. Col. National Guard, President 

Pennsylvania Military Acad. 



I. 

jff tince, Joseph, Esq. A.K.C. F.C.S. F.L.S. F.G.S. &c. 
1880 Ince, Rev. Canon W. D.D. Reg. Prof. Div. Oxf. Chap, 
to Bishop of Oxford. 



J. 

1869 Jenkins, Rev. E. E. M.A. LL.D. 

1891 tJex-Blake, The Very Rev. T. W. D.D. Dean of 

Wells. 
1896 Johns, Rev. C. H. W. M.A. 
1889 tJohnson, Rev. Samuel Jenkins, M.A. Oxon. 
1868 * Jones, H. Cadman, Esq. M.A. late Fell. Trin. Coll. 

Camb. 



K. 

1881 Kempthome, Rev. J. P. 

1895 f Kidd, Walter Aubrey, Esq. M.D. B.S. M.R.C.S., F.Z.S. 

1893 t^innaird, The Honourable Louisa E. 

1900 Klein, Sydney P. Esq. F.L.S. F.R.A.S. F.R.M.S. 

F.B.S. M.R.I. 
1885 Baiox, Rev. J. H. Mason, D.D. LL.D. President 

Lafayette Coll. 



1881 tl^adds, Rev. T. M.A. Camb. 

18911ftLansdoll, Rev. Henry, D.D. Memb. Rl. Asiatic Soc. 

F.R.G.S. 
I875f •lias. Rev. Chancellor J. J. M.A. Hulsean Lecturer, 

1884. 



364 

Jp Lidgett, George, Esq. B.A. Lond. J.P. 

1896 Logan, Rev. Samuel C. D.D. LL.D. 

1867 Lomas, Thomas, Esq. H.M. Civ. Serv. 

1887 Loveday, Miss L. E. 



M. 

1885 Macartney, Rev. H. B. 

1897 Mackie, Charles R. N. Esq. 

1888 MacEwan, Rev. D. D.D. f Glas.). 

1882 Malet, H. P. Esq. E.I.C.S. Ret. F.R.G.S. 

18y6 MalyoD, R«v. Professor, T. J. LL.B. 

1885 tMarshall, Rev. C. J. 

1891 fMASHAM, Rt. Hon. Samuel Cunliffe-List-er, Lord; 

D.L. J.P. 
1872 Matthews, John T. Esq. 
Jf *tMcARTHUR, Alexander, Esq. D.L. J.P. F.R.G.S, 

Vice-Patron. 
1893 McArthur, A. G. Esq. 

1893 McArthur, John Percival, Esq. D.L. 
1885 McArthur, W. A. Esq. M.P. 

1894 McCullagh, Rev. J. B. 

1880 McDonald, J. E. Esq. 

1894 McMillan, Rev. D. J. D.D. Sec. Bd. of Miss. Pres, 

Ch. U.S.A. 
1888 Momerie, Rev. Prof. A. W. M.A. D.Sc. LL.D. 
;ff Moncktou, Col. the Hon. H. M. 
1890 Monro, J. Esq. C.B. Ret. H.M. Bengal Civ. Serv. 
1877 Morgan, R. C. Esq. 
JF t*Morshead, Edward J. Esq. H.M. Civ. Serv. (Hon. 

Foreign Secretary). 
1900 Madd, Christopher, Esq. F.L.S. 

1881 tMullens, Josiah, Esq. F.R.G.S. 



N. 

1880 ^Napier, James S. Esq. 

jff Napier, John, Esq. 

1896 Neatby, Edwin A. Esq. M.D. 

1878 Nelson, The Right Hon. The Earl. 

1891 Newcastle, Rt. Rev. George H. Stanton, D.D. Bishop 

of: New South Wales. 
1881 Newton, Rev. Preb. Horace, M.A. Camb., Prebendary 

of York. 



O. 

!890 Oxland, Rev. J. Oxley, F.R.G.S. 
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P. 

1885 Pain, K. Tucker, Esq. Memb. Graphic Soc. Memb. 

Art and Amateurs' Soc. 
1897 Partridge, Mies J. M. 

1881 Patton, Rev. F.L. U.D. LL.D. Prof. Relations of 

Philosophy and Science to the Christian Religion, 

Principal, Pnncteon Theo. Sem. 
1885 tPaynter, Rev. F. M.A. Camb. 
1890 Peebles, J. M. Esq. M.D. A.M. Ph.D. Memb. Acad. Arts 

and Sci. N. Orleans, and Memb. Amer. Acad. 

1895 Pepperdene, Frank Simpson, Ph.D. Esq. Anal. 

Chemist. 
1894 Perowne, Edward Stanley Mould, Esq. 
1873 Peters, Rev. T. Abbott, M.A. Principal of St. John's 

Coll., Grimsargh, Lane. 

1896 tPetter, Rev. W. D. H. M.A. Camb. 

1872 ^Phene, J. S. Esq. LL.D. F.SA. F.G.S. F.R.G.S. 

1882 fPogson, Miss E. Isis ; F.M.S. Meteorological Reporter 

and Assist.-Govt. Astronomer, Madras. 
1888 tPowell, Sir F. S. Bart. M.P. F.R.G.S. 



R. 

1896 Ragg, Rev. Preb. Lonsdale, M.A. Oxon. 

1884 Ramsay, Rev. J. S. 
1893 Reade, Miss F. 

1896 Reddie, Cecil, Esq. B.Sc. Edin. Ph.D. Gott. 

1885 f Reed, Mrs. H. V. (Elizabeth A.) (Chicago). 
1878 Rhodes, Colonel G. J.P. 

;ff 1[*Riggj Rev. J. H. D.D. Principal of the Wesleyan 
Training College, Ex-President of the Wesleyan 
Conference. 

1880 Rivington, Rev. Cecil S. M.A. 

1891 Rogers, Rev. Canon Joseph E. M.A. 

1900 Rosedale, Rev. H. G. B.D. Oxon. F.R.S.L. 

1872 Rowe, H. M. Esq. 

1872 Rowe, Rev. G. Stringer. 



S. 

1880 Salisbuiy, J. H. Esq. M.A. M.D. L.L.D. B.N.S. Cor. 
Memb. Nat. Hist. Soc. Montreal ; Memb. Amer. 
Antiq. Soc. ; Memb. Amer. Assoc. Adv. Sci. 
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188-4 tSaunders, H.C. Esq. Q.C. M.A. Oxon. 
4F Scales, Greorge J. Esq. 

1875 Scbreiner, F. Esq. B.A. 
1882 tScott-Blacklaw, Alex. Esq. 

;ff •[fSelwyD, Admiral Jasper H. R.N. 

1891 Sessions, Frederick, Esq. F.R.G.S. M.R.A.S. 

JP Shaw, E. R. Esq. B.A. 

1891 tShippard, Sir Sidney Godolphin Alex. K.C.M.G. 

M.A. D.C.L. F.R.G.S. late Judge Supreme Conrfc 
(Cape) Brit. Comm. on Anglo-German Comm: 
Dep. Com. of Bechuanaland and Kalahari. 

1876 Sime, James, Esq. M.A. F.R.S.E. 
1887 Simons, Henry Minchin, Esq. 
1889 tSimpson, Prof. A. R. M. D. 

1893 Smart, Francis G. Esq. M.A. M.B. F.L.S. F.R.G.S. 

F.S.A. 
1886t»Smith, Gemrd, Esq. M.R.C.S.E. 

1894 Smith, Harold, Esq. F.R.Met.Soc. 
1873 Smith, Philip Vernon, Esq. M.A. LL.D. 
1873 Smith, Samuel, Esq. M.P. 

1879 Smith, Samuel, Esq. M.R.C.S.E. L.S.A. P.A.S. M.S.A. 

F.S.Sc.Lond. ; Ratclrffe Prize Essayist (Qu. Coll. 

Birm.) ; Surgeon- Lt.-Col. R.E. Ist Cons. Bait. 

G.E.V. ; V.D. Memb. Bristol Bot. Micros, and 

Nat. Soc.'s &c. 
1899 Smith, Sir Clarence, Kt. J. P. 
1881 tSmith-Bosanquet, Horace J. Esq. D.L. F.R.G.S. 
1886 Snowdon-Smith, Rev. Preb. R. M.A. 
1889 Steel, M.-General J. A. late B.S.C. F.R.G.S. 
1876 Stenart, D. V. Esq. 
1875 tStewart, Rev. Alex. M.D. LL.D. 
1871 Stewart-Savile, Rev. F. A. M.A. J.P. 

1892 tStilwell, John Pakenham. Esq. 

1877JtST0KKS, Sir G. G. Bart. M.A. D.C.L. Oxon, LL.D. 
D. Sc. Camb., F.R.S., Lucasian Professor of Mathe- 
matics at Cambridge University, F.C.P.S., R.S. 
Edin., Soc. Reg. Hib., Lit. et Phil. Soc. Mane, et 
Med. Chi. Lond. Soc, Honor. Acad. Sci. Berol., 
Soc. Reg. Sci. Giitt., &c. (President). 

1879 Stokes, Rev. A. M.A. Camb. Head Master of Mus- 
soorie School. 

1894 Storey, J. Esq. Brit, and For. Bible Soc. 

1892 Storrs, Rev. Townsend, M.A. Head Master Doncaster 

Gram. Sch. 
1885 tStrathcona and Mount Royal, Lord, G.C.M.G. LL.D. 

F.R.G.S. F.G.S. 
JF Sutherlaud, The Hon. P.C. M.D. M.R.C.S. Edin. 

F.R.G.S. late Surv.-Gen. of Natal. 

1895 Sutton, Henry Martvn, Esq. M.R.C.S. L.R.C.P. L.S.A. 
1889 Sutton, S. W. Esq. M.D. B.Sc. Lond. Univ. M.R.C.S. 



J 



367 

1895 Switzer, Rev. B. Neptune, M.A. 

1870 Sydney, The Mosfc Reverend W. Sanmarez Smith, 

D.D., Bishop of, Metropolitan of N.S.W., and 

Primate of Australia. 



T. 

1899 Talmafjre, Professor James E. Ph.D. F.R.M.S. F.G.S. 
F.R.S.E. F.G.S.A. 

1881 tTaylor, Rev. Canon Robert. 

1899 tTemple, The Rt. Hon. Sir Richard, Bart. G.C.S.I. 
D.C.L. LL.D. F.R.S. 

1890 Thomas, Rev. Reuen, Ph.D. D.D. 
1876 Thomson, Rev. A. D.D. F.R.S.E. 

;ff ^*Thornton, Ven. Archdeacon Robinson, D.D. Oxon. 
F.R.Hist.S. (Vice-President). 

1882 Thnrsby-Pelham, Rev. A. M.A. Oxon. R.D. 
1872 Townend, Thomas, Esq. 

1897 Townsend, Rev. Professor L. Tracy, D.D. LL.D. 

1891 Travancore and Cochin, the Rt. Rev. E. Noel Hodges, 

D.D. Bishop of. 
1899 Tremlett, James Dyer, Esq. (Barr. at Law) M.A. 

Camb. 
1871 *Tremlett, Rev. Dr. F. W. D.D. D.C.L. Hon. Ph.D. 

Jena Univ. F.R.G.S. Chaplain to Lord Waterpark, 

Eccles. Com. for American Prelates and the Univ. 

of the South. 
1875 *Tri8tram, Rev. H. B. D.D. LL.D. F.R.S. F.L.S. 

M.Z.S. Canon of Durham. 
1889 Tritton, Joseph H. Esq. F.R.G.S. F.S S. 
1881 Trumball, Rev. H. Clay, M.A. Yale D.D. (Lafayette 

and N.Y.). 

1883 Turton, Major W. H. R.E. F.R.G.S. 



U. 

1894 Underbill, Edward B. Esq. LL.D. F.R.G.S. 

1889 Usher, John, Esq. 

1880 Usherwood, The Ven. Archdeacon T. E. M.A. 



V. 

Jp Vanner, J. E. Esq. 

1867 Vanner, John, Esq. J.P. 

Jp •Vanner, William, Esq. F.R.M.S. /.c. 

1875 tVeasey, H. Esq. F.R.C.S. 
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W. 



1876f *Wace, Rev. Prebendary H. D.D. Hon. Chap, to the 
Qneen ; Chap, to Abp. Canterbury ; Preb. St. 
Paurs ; Preacher of Lincoln's Inn ; late Principal 
of King's College, Lond. 

^ *Waddy, His Honour Judge Samuel Danks, B.A. Q.C. 

1885t*Walker, R^v. F. A. D.D. F.L.S. F.E.S. F.R.G.S. 
Member of Hellenic, Biblical Archaeological, 
Palseontographical, and Ray Societies, and of the 
Middx. Na^. Hist. Soc. and Geologists' Association. 

1871 tWalter, John, Esq. M.A. J.P. D.L. 

1873 Walters, William Melmoth, Esq. 

1890 Ward, Thomas, Esq. J.P. F.G.S. F.R.G.S. 
1878 t Watson, Rev. A. Duff, M.A. B.D. 

1882 Webb, The Right Rev. Allan Beecher, D.D. 
1896 Webb-Peploe, Rev. R. Murrav, M.A. B.S. 

1891 Westcott, R«v. A. M.A. Principal S.P.G. Theo. Coll. 
1888*tWhidborne, Rev. G. F. M.A. Camb. F.G.S. F.R.G.S. 
1888 White, R. Holmes, Esq. 

1881 Whiting, Rev. J. B. M.A. Camb. 

;ff Whitwell, Miss R. M. 

1899 tWigram, Rev. E. F. E. M.A. 

;ff Williams, Sir George. 

1894 Williams, Colonel Robert, M.P. 

1887 Wilson, Rev. B. R. M.A. 

jff •fWoodhouse, Alfred J. Esq. L.D.S. M.R.I. F.R.M.S. 

1899 Woodhouse, Rev. Canon Frederick C. M.A. Camb. 

;ff Wright, Francis Beresford, Esq. M.A. Cantab. J.P. 

F.R.H.S. 
1898 Wright, Rev. E. Pitcairn. 



Y. 

1871 Yeates, A. G. Esq. 

1876 Young, C. E. Baring, Esq. M.A. F.R.G.S. 



Z. 

1894 Zimmerman, Rev. Jeremiah, M.A. D.D. 
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ASSOCIATES. 



1895 AhboU-Smitli, Rev. G. M.A. B.D. 

1899 Acland-Troyte, Hugli Leonard, Esq. J.P. late Lieut. 

20th Hassars. 
1878 Adams, Rev. Canon James. 
1894 Adams, Rev. R. M.A. T.C.D. 

1894 Adams, Rev. W. W. D.D. 

1893 Alexander, Mrs. H. M. 

1871 Allen, J. Esq. (Hon. Auditor). 

1886 Allnntt, Rev. S. S. M.A. Camb. 

1896 Anderson, R. Esq. C.B. LL.D. 
1888 tAndrews, Rev. Walter, M.A. 

1883 Archdall, Rev. Mervyn, M.A. 

1869 tArmagh, The Most Rev. W. Alexander, D.D. D.C.L. 
Archbishop of. Primate and Metropolitan of all 
Ireland. 

1895 Armour, Robert Breckcnridge, Esq. 

1884 Armour, Rev. Canon S. C. M.A. D.D. Head Master 

Merchant Taylors' School. 

1887 Arrowsmith, E. M. Esq. 

1887 Ashby, Robert, Esq. 

1888 lAshwin, Rev. C. Godfrey, M.A. 

1894 Aspinall, Rev. Canon Edwin C. 

1891 tAtkinson, Rev. Edward, D.D. Mastor CJare Coll. 

Cambridge. 
1898 Awdry, Rt. Rev. W. D.D. Bishop of Tokyo. 
1886 Aylmer, M.-General H. R.A. 

1892 Bacon, Rev. T. S. D.D. 
1876 Badger, Rev. W. C. M.A. 
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§ I. Objects. 

1. Tue ViCTOEu IxsrrrcTE, or Philo!K>phical Society or Great 
Bbitaix, is est:ab1ished for the purpose of promoting the fol- 
lowing objects, viz. : — 

First. To investigate fallj and impartiallj the most important 
questions of Philosophy and Science, but more especially those 
that bear upon the great truths revealed in Holy Scripture ; 
with the view of reconciling any apparent discrepancies 
between Christ ianitv and Science. 

Second. To associate together men of Science and authors who 
have already been engaged in such investigations, and all 
others who may be interested in them, in order to strengthen 
their efforts by SAaociation; and, by bringing together the 
results of such labours, after full di.scujision, in the printed 
transactions of an Institution : to give greater force and 
influence to prooL^ and arguments which might be little 
known, or even disregarded^ if put forward merely by 
individuals. 
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Third. To consider the mataal bearings of the various scientific 
conclnsions arrived at in the several distinct branches into 
-which Science is now divided, in order to get rid of contra- 
dictions and conflicting hypotheses, and thns promote the real 
advancement of true science ; and to examine and discnss all 
supposed scientific results with reference to final causes, and 
the more comprehensive and fundamental principles of Philo- 
sophy proper, based upon faith in the existence of one Eternal 
God, who, in His wisdom, created all things very good. 

Fourth. To publish Papers read before the Society in furtherance 
of the above objects, along with full reports of the discussions 
thereon, in the form of a Journal, or as the Transactions of 
the Institute. 

Fifth. When subjects have been fully discussed, to make the results 
known by means of Lectures of a more popular kind, and to 
publish such Lectures. 

Sixth. To publish English translations of important foreign works 
of real scientific and philosophical value, especially thoee 
bearing upon the relation between the Scriptures and Science; 
and to co-opemte with other philosophical societies at home 
and abroad, which are now or may hereafter be formed, in the 
interest of Scriptural truth and of real science, and generally 
in furthei'ance of the objects of this Society. 

Seventh. To found a Library and Beading Rooms for the use of 
the Members and Associates of the Institute, combining the 
principal advantages of a Literary Club. 

§ II. C<mstUution. 

1. The Society shall consist of Members and Associates, who in 
future shall be elected as hereinafter set forth. 

2. The government of the Society shall be vested in a Council, to 
which members only shall be eligible,* consisting of a President, two or 

* Exception: If an Associate has been selected, it has been at an Annual 
General Meeting, and then only after the whole of the members had been 
consulted, and no disapproval signified. 
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more (not exceediog seven) Vice-presidents, a Treasurer, one or mere 
Honorary Secretaries, and twelve or more (not exceeding twenty-four) 
Ordinary Members of Council, who shall be elected at the Annual 
General Meeting of the Members and Associates of the Institute. But, 
in the interval between two annual meetipgs, vacancies in the Council 
may be filled up by the Council from among the Members of the Society ; 
and the Members chosen as Trustees of the funds of the Institute shall 
be ex officio Members of Council. 

3. Any person desirous of becoming a Member or Associate shall 
make application for admission by subscribing the Form A of the 
Appendix, which must be signed by two Members of the Institute, or 
by a Member of Council, recommendiug the candidate for admission as a 
Member ; or by any one Member of the Institute, for admission as an 
Associate. 

4. Upon such application being transmitted to one of the Secretaries, 
the candidate for admission may be elected by the Council, and enrolled 
as a Member or Associate of the Victoria Institute, in such manner 
as the Council may deem proper ; having recourse to a ballot, if thought 
necessary, as regards the election of Members ; in which case no person 
«hall be considered as elected unless he have three-fourths of the votes in 
his favour. 

5. Application for admission to join the Institute being thus made 
by subscribing Form A, as before prescribed, such application shall 
be considered as ipso facto pledging all who are thereupon admitted 
as Members or Associates to observe the Rules and Bye-Laws of the 
Society, and as indicative of their desire and intention to further its 
objects and interests ; and it is also to be understood that only such as 
are professedly Christians ai*e entitled to become Members. 

6. Each Member shall pay an Entrance Fee of One Guinea and an 
Annual Contribution of Two Guineas. A Donation of Twenty Guineas 
shall constitute the donor a life Member. 

7. Each Associate shall pay an Annual Contribution of One Guinea. 
A donation of Ten Guineas shall constitute the donor a Life Associate. 

8. The Annual Contributions shall be considered as due in advance 
on the 1st day of January in each year, and shall be paid within three 
months after that date ; or, in the case of new admissions, within three 
months after election. 
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9. Any Member or Associate who contributes a donation in one 
of not less than Sixty Guineas to the funds of the Institute sliall be 
enrolled as a Vice-Patron thereof, and will thus also become a life 
Member or Life Associate, as the case may be. 

10. Should any member of the Boyal Family hereafter become the 
Patron, or a Vice-Patron, or Member of the Institute, the connexion 
shall be regarded as purely Honorary ; and none of the Rules and Bye- 
Laws relating to donations, annual contiibutions or obligations to serve 
in any office of the Society, shall be considered as applicable to such 
personages of Boyal Blood. 

11. Any Member or Associate may withdraw from the Society at any 
time, by signifying a desire to do so by letter, addressed to one of the 
Secretaries ; but such shall be liable for the contribution of the current 
year, and shall continue liable for the annual contribution, until all sums 
due to the Society from such Member or Associate shall have been paid, 
and all books or other property borrowed from the Society shall have 
been returned or replaced. 

12. Should there appear cause, in the opinion of the Council, for the 
exclusion from the Society of any Member or Associate, a private 
intimation may be made by direction of the Council, in order to gire 
such Member or Associate an opportunity of withdrawing fn»m the 
Society ; but, if deemed necessary by the Council, a Special General 
Meeting of Members shall be called for the purpose of considering 
the propriety of expelling any such person : whereat^ if eleven or more 
Members shall ballot, and a majority of those balloting shall vote that 
such person be expelled, he shall be expelled accordingly. One month's 
notice, at least, shall be given to the ^lembers of any such Special General 
Meeting. 

13. Non-resident Members and Associates, or others desirous of 
promoting the objects and interests of the Institute, may be elected by 
the Council to act as corresponding Members abroad, or as Honorary 
Local Secretaries, if within the United Kingdom, under such arrange* 
meuts as the Council may deem advisable. 

14. The whole property and effects of the Society shall be vested in 
two or more Trustees, who shall be chosen at a General Meeting of ihe 
Society. Tlie Trustees are empowered to invest such sums as the Council 
may, from time to time, place in their hands, in, or upon any of the Stocks, 
Funds, or Securities, for the time being, authorised by statute for the 
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investment of trust funds by trustees, and shall have the usual powers of 
trustees in regard thereto. [The President, Hon. Treasurer, and Hon. 
Secretary may officially give effect to such resolutions as a General 
Meeting may pass in regard thereto.] 

14a. All moneys received on account of the Institute shall be duly 
paid to its credit at the Bankers, and all cheques shall be drawn, under 
authority of the Council, and shall be signed by the Honorary Treasurer 
and Honorary Secretary. 

15. The accounts shall be audited annuidly, by a Committee, con- 
sisting of two Members, — one of whom may be on the Council, — to 
be elected at an Ordinary Meeting of the Society preceding the 
Anniversary Meeting. This Committee shall make a written Beport 
to the Council at the first Meeting after such audit, and also to the 
Institute, upon the day of the Annual General Meeting, — stating the 
balance in the Treasurer's hands and the general state of the funds of the 
Institute. 

16. Both Members and Associates shall have the right to be present 
to state their opinion, and to vote by show of hands at all General and 
Ordinary Meetings of the Society ; but Members only shall be entitled to 
vote by ballot, when a ballot is taken in order to determine any question 
at a General Meeting. 

§ III. Bi/e-Laxvs (Privileges). 

1. A Member or Associate, when elected, shall be so informed by 
the Secretary in a printed copy of the letters, Porm B, in the Appendix. 

2. Members and Associates shall not be entitled to any privileges, or 
have the right to be present, or to vote at any of the Meetings of the 
Society, till they have paid the contributions due by them. 

3. Annual subscriptions shall be considered as in arrear, 
if not paid on or before 31st March in each year, or within 
three months after election, as the case may be. 

4. Should any annual subscription remain in arrear to the 30th June, 
or for six months after election, the Treasurer shall cause to be forwarded 
to the Member or Associate from whom the subscription is due, a letter, 
Form D, in the Appendix, unless such Member or Associate reside out of 
the United Kingdom ; in which case the Form D shall not be sent unless 
the subscription continues unpaid till the 30th September. 
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5. If any arrears be not paid within twelve months, the Council eball 
use their discretion in erasing the name of the defaulter from the list of 
Members or Associates. 

6. Members shall be entitled to introduce two Visitors at the 
Ordinary Meetings of the Society ; and to have sent to them a copy 
of all the papers read before the Society, which may be printed in its 
Transactions or otherwise, and of all other official docum^its which 
the Council may cause to be printed for the Society ; they will also be 
entitled to a copy of all such translations of foreign works or other books 
as are published under the auspices of the Society in furtherance of 
Object 6 (§ I.). 

7. Associates may introduce one Visitor at the Ordinary Meetings, and 
shall be entitled to all the minor publications of the Society, and to a 
copy of its Transactions during the period of their being Associates, bat 
not to the translations of foreign works or other books above referred to * 
It shall, however, be competent to the Council of the Society, when its 
funds will admit of it, to issue the other publications of the Society to 
Associates, being ministers of religion, either gratuitously or at as small 
a charge as the Council may deem proper. 

8. When it shall be found necessary to send the letter, Form D, to any 
Member or Associate who may be in arrear, the printed papers and other 
publications of the Society shall cease to be sent to such Member or 
Associate till the arrears are paid ; and, until then, he shall not be 
allowed to attend any Meeting of the Society, nor have access to any 
public rooms which may be in its occupation. 

9. The Libi-aryt shall be imder the management and direction of the 
Council, who are empowered to designate such works as shall not he 
allowed to circulate. 

10. Each Member! shall be allowed to borrow books from the 
Library, and to have not more than three volumes in his possession at 
the same time ; pamphlets and periodical publications not to be kept 
above fourteen days, nor any other book above three weeks. 

11. Members who may borrow books from the Library shall be 
answerable for tlie full value of any work that is lost or injured. 

* These, as well as the Transactions issued in the years previous to 
their joining, may be purchased at half price. 

t For the use of Members and Associates. — See 7th ObtecL 
X Members only are allowed to take books away. 
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12. Periodical publications shall remain on the table for a months 
other books for a fortnight, after they are received. 

13. When a book or pamphlet is wanted, and has been the stipulated 
time in the possession of any Member, the Secretary shall request its 
return, and a fine of thi'eepence a day shall be incurred for every day it 
may be detained, which fine shall commence on the third day after the 
transmission of the notice in the case of town Members, and after the 
sixth day in the case of country Members ; and until the return of such 
works, and the discharge of all fines incurred, no further issue of booka 
shall be permitted to the Member applied to. 

14. The books shall be ordered in for inspection at such times as the 
Council shall appoint, and a fine of half-a-cro^n shall be incurred for 
neglecting to send in books by the time required in the notice. 

15. A Book shall lie on the Library table in which Members may 
insert, for the consideration of the Council, the titles of such works as 
they desire to be purchased for the Institute. 



§ IV. B^e-Laws (General, Ordinary, and Intermediate Meetings). 

1. A General Meeting of Members and Associates shall be held 
annually on May 24th (being Her Majesty's birthday, and the Society's 
anniversary), or on the Monday following, or on such other day as the 
Council way determine as most convenient, to receive the Beport of the 
Council on the state of the Society, and to deliberate thereon ; and to 
discuss and detei*mine such matters as may be brought forward relative 
to the affairs of the Society ; also, to elect the Council and OflScers for the 
ensuing year. 

2. The Council shall call a Special General Meeting of the Members 
and Associates, when it seems to them necessaiy, or when required to do 
so by requisition, signed by not less than ten Members and Associates, 
s|)ecifying the question intended to be submitted to such Meeting. Two 
weeks' notice must be given of any such Special General Meeting ; and 
only the subjects of which notice has been given shall be discussed 
thereat. 

3. The Ordinary Meetings of the Society shall usually be held on the 
first and the Intermediate Meetings on the third Monday evenings in 
each month, from November to June inclusive, or on such other evenings 
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ajb the Council may determine to be convenient : and a printed card of 
the meetings for each Session shall be forwarded to each Member and 

Associate. 

4. At the Ordinary and Intermediate Meetings the order of proceeding 
shall be as follows : The President, or one of the Vice-Presidents, or a 
Member of the Council, shall take the chair at 430 o'clock precisely, the 
minutes of the last Ordinary or Intermediate Meeting shall be read alood 
by one of the Secretaries, and, if found correct, shall be signed by the 
Chairman ; the names of new Members and Associates shall be read ; the 
presents made to the Society since their last Meeting shall be announced ; 
and any other communications which the Council think desirable shall be 
made to the Meeting. After which, the Paper or Papers intended for 
the evening's discussion shall be announced and read, and the pemons 
present shall be invited by the Chairman to make any obaervatioos 
thereon which they may wish to offer. 

The claims of Members and Associates to take part in a diacusion 
are prior to those of Visitors. The latter when desiring to speak 
upon any Paper, must first send their cards to the Chairman and 
ask permission (unless they have been specially invited by the 
Council "to attend, and join in considering the subject before 
the Meeting," or are called upon by the Chairman). 1875. 

5. The Papers read before the Society, and the discussions thereon, 
fully repoi-ted, shall be printed by order of the Council ; or, if not, the 
Council shall, if they see fit, state the grounds upon which this Role has 
been departed from, in the printed Journal or Transactions of the Society. 

6. The Council may at their discretion authorise Papers of a general 
kind to be read at any of the Ordinary or Intermediate Meetings, either 
as introductory lectures upon subjects proper to be afterwards discussed, 
or as the results of discussions which have taken place, in furtherance of 
the 5th Object of the Society (§ I.). 

7. With respect to Intermediate Meetings, the Papers read at which 
are not necessarily printed nor the discussions reported,**^ the Council at 
its discretion, may request any lecturer or author of a paper to be read 
thereat, previously to submit an outline of the proposed method of 
treating his subject. 



 So arranged when the " Intermediate Meetings " were commenced 
16th January, 1871. 
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8. At the Ordinary or Intermediate Meetings no question relating to 
the Bales or General Management of the affairs of the Society shall be 
introduced, discussed or determined. 

§ v. Bye-Lawa (Council Meetings). 

1. The Council shall meet at least once every month from November 
to June inclusive, or at any other time and on such days as they may 
deem expedient. The President, or any three Members of the Council, 
may at any time call a Special Meeting, to which the whole Council shall 
be summoned. 

2. At Council Meetings three shall be a quorum ; the decision of the 
majority shall be considered as the decision of the Meeting, and the 
Chairman shall have a casting vote. 

3. Minutes of the Proceedings shall be taken by one of the Secretaries, 
or, in case of his absence, by some other Member present, whom the 
Chairman may appoint ; which Minutes shall afterwards be entered in a 
minute-book kept for that purpose, and read at the next Meeting of the 
Council, when, if found correct, they shall be signed by the Chairman. 

§ VI. Bye- Laws (Papers). 

1. Papers presented to be read before the Society shall, when read, be 
considered as the property of the Society, unless there shall have been 
any previous engagement with its author to the contrary; and the 
Council may cause the same to be published in any way and at any time 
they may think proper after having been read. If a Paper be not i*ead, 
it shall be letumed to the author; and, if a Paper be not published 
within a reasonable time after having been read, the author shall be 
•entitled himself to publish it, and he may borrow it for that purpose. 

2. When a Paper is sent to the Society'for the purpose of being read, it 
shall be laid before the Council, who shall refer it to two of that body, or 
of the other Members or Associates of the Society whom they may select, 
for their opinions as to the character of the Paper and its litness or 
otherwise for being read before the Society, which they shall state as 
briefly as may be, in writing, along with the grounds of their respective 
opinions. Should one of such opinions be adverse to the Paper and 
against its being read before the Society, then it shall be referred to some 
other referee, who is unaware of the opinion already pronounced upon tlie 
Pdper, in order that he may state his opinion upon it in like manner. 
Should this opinion be adverse to the Paper, the Council shall then 



consult and decide whether the Paper shall be rejected or read ; and, if 
rejected, the Paper shall be I'etumed to the author with an intimation of 
the purport of the adverse opinions which have been given with respect to 
it ; but the names of the referees are not to be communicated to him, 
unless with their consent or by order of the Council All snch references 
and communications are to be regarded as confidential, except in so far as 
the Council may please to direct otherwise. 

Z, The Council may authorise Papers to be read without such previous 
reference for an opinion thereon ; and when a Paper has been referred, 
and the opuiiou is in favour of its being i*ead in whole or in pai't, the 
Coimcil shall then cause it to be placed in the List of Papers to be so 
read accordingly, and the author shall receive due notice of the evening 
fixed for its reading. 

4. The authors of Papei'S read before the Society shall, if they desire 
it, be presented with twenty-five sejiarate copies of their Paper, with the 
discussion thereon, or with such other number as may be determined upon 
by the Council. 

§ VII. Bye-Laws (General). 

1. The government of the Society, and the management of its 
concerns are entrusted to the Council, subject to no other restrictions 
than are herein imposed, and to no other interference than may arise 
from the acts of Members in General Meeting assembled. 

2. With respect to the duties of the President, Vice-Presidents 
and other Officers and Members of Council, and any other matters not 
herein specially provided for, the Coimcil may make such regulations and 
arrangements as they deem proper, and as shall appear to them most 
conducive to the good government and management of the Society, and 
the promotion of its objects. And the Council may hire apartments, and 
appoint persons not being Members of the Council, nor Members or 
Associates of the Institute, to be salaried officers, clerks, or servants, for 
carrying on the necessary business of the Society ; and may allow them 
respectively such salaries, gratuities, and privileges, as to them, tho 
Council, may seem proper ; and they may suspend any such officer, clerk 
or servant from his office and duties, whenever there shall seeni to them 
occasion ; provided always, that every such appointment or suspension 
shall be reported by the Council to the next ensuing General Meeting of 
the Members to be then confirmed or otherwise as such meeting may 
think fit. 
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FORM B. 

Sir, 19 - 

I have the pleasure to inform you, with reference to 
your application dated the , that yon hare 

duly been elected a of the Victoria Institute, ok 

Philosophical Society of Great Britain. 

I have the honour to be, Sir, 

Your faithful Servant, 



To • Hon. Sec, 



FORM C. 

{Bankers) Messrs. 

* Please pay Messrs. Ransom, Bouyerie, & Co. my Annual 
Contribution of Two Guineas to the VICTORIA INSTITUTE. 
due on the 1st of January, 19 , and the same amount on that 
day in every sacceeding year, until further notice. 

I am. 

Your obedient Servant, 



19 



If this Form be used, please add your Signature, Banker's Name, and the 
Date, and return it to the Office. Adelpni Terrace. Beceipt-stamp requirad. 

* The abore is the form for Members. Tlie form for Associates is the aama 
except that the Subscription stands as '* One GrnrsA.'* 
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FORM D. 

I am directed by the Coancil of the Yictobu Institute 
to remind joa that the Annaal Gontribatiou due by joa to the 
Sooiety for the year is now six months in arrear ; 

and I have to call attention to the Bye- Laws of the Institute, 
§ III, % 4i and 8, and to request you to remit to me the amount 
due (viz., £ ) by Post-office order or otherwise, at your earliest 
convenience. 

I have the honour to be, Sir, 

Your faithful Servant, 



To _.. Treasurer, 



FORM E. 

FORM OF BEQUEST. 

I give and bequeath to the Trustees- or Trustee for the time 
being of The Victorul Institute, ok Philosophical Sociktt 
OF Grsat Britaik, to be applied by them or him for the 
"pnrpoees of the said Society, the sum of £ , 

if so intended "free of legacy duty." And I declare that the 
receipt' of the Trustees or Trustee for the time being of the said 
Society shall be a good discharge to my Executors for the said 
legacy. 

2e2 
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THE JOURNAL OF THE TRANSACTIONS 

ISSUED DURING PAST YEARS. 

Since the iDanguration of the Society, the following F^pere have been read : — 
Tlie Quarterly Parts of the Journal are indicated by the numbers prefixed. (7%e 
volumes are aM at One Guinea to Non-Membere; Ealf-a^Quinea to Membert and 
Associates ; those issued during the years of subscription are fwt charged for,) 



FIRST SERIES, VOLS. 1 TO 5. 

VOL. I. 

1« A Sketch of the Existing Belations between Scripture and Science. By the Ute Gbobgi 

Warinoton, Esq., F.C.S. 
2. On the Difference in Scope between Scripture and Science, By the late C. Moukitoko 
BvRKBTTf Esq., M.D., Vice-President V.I. 
On Comparative Phiiolopr. By the Rev. BoBiysoN Thornton, D.D,, Vice-President V.I. 
On the various Tlieones of Man's Past and Present Condition. By the late Jjjfxs 
Heddib, Esq., Hon. Sec V.I. 
8. On the Language of Gesticulation and Origin of Speech. By Professor J. R. YorKO. 

On Miracles: their Compatibility with Philosophical Principles By the Kev. W. W. 

Enulisu, M.A. 
Thoughts on Miracles. By the late E. B. Pbkkt, Esq. 

On the General Character of Geological Formations. By the late E. Hopkixs, Esq., C.E. 
4. On the Past and Present Relations of Geological Science to the Sacred Scriptures. By tbb 
Rev. Professor John Kirk. 
On the Lessons taught us by Geology in relation to God. Rev. J. Brodib, M.A. 
On the Mutual Helpfulness of Theology and Natural Science. By Dr. Gladstonx, F.K.8. 
On Fallins: Stars and Meteorites. By the lat« Rev. W. Mitchell, M. A., Vice-President V.I. 
{Tht above Papers^ with the Discwtions thereon^ and with ** Seientia Sdentiarwm: heimg 
some Accawnt of the Ori^n and Objects of the Victoria iHstituiej'^ with the RmorU «/ 
the Provisional Proceedmff 9 f and the Inaugural Address by the late Rev, WaUerMikAdlt 
M. A,, Vice-Presideift, form VoL L of the ""JowmaL") 



5. 



6. 
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VOL. II. 

On the Terrestrial Changes and Probable Ages of the Continents, founded upon Astro- 
nomical Data and Geological Facts. By the late Eyak Hopkins, Esq., C.E., F.6.& 

On the Credibility of Darwinism. By the late Grorob Warinoton, Esq., F.C.S. 

On the Credibility of Darwinism. By the late Jambs Rbddib, Esq., Hon. Sec V.L 

Oil Utilitarianism. By the late James Rbddie, Esq., Hon. Sec. V.I. 
j On the Logic of Scepticism. By the Rev. Robinson Thornton, D.D., V.P. 

Annual Address (On the Institute's Work). By the late James Rbddie, Esq., Hon. Sec.V.1. 

On the Relations of Metaphysical and Physical Science to the Christian Docuine of 
i Prayer. By the Rev. Professor John Kirk. 

On Geolo^cal Chronology, and the Cogency of the Argiunents by which some Scientific 
Doctrines are supported. (In reply to Professor Huxley's Address delivered at Sioa 
College on 21st Nov., 1867.) By the late J. Rbddie, Esq., Hon. Sec V.I. (1867-<»8>. 

On the Geometrical Isomorphism of Crystals, ami the Derivation of sil other Foims from 
those of the Cubical System. (6 Plates.) By the late Rev. W. MrrcHXLL, M.A., V.P. 



XV 



VOL. III. 

9. On the Antiquity of Civilisation. By the late Bishop Txtcomb, D.D. 

On Life, with Bome Observations on its Origin. By J. H. Wheatlby, Esq., PluD. 

On the Unphilosophical Character of some Objections to the Divine Inspiration of Scrip* 

turo. By the late Bev. Waltbr Mitchbll, M.A. 
On Comparative Psychology. By E. J. Mobshbao, Esq., Hon. For. Sec. V.T. 

10. On Theology as a Sdencc. By the late Bev. A. Db la Mabb, M.A. 

On the Immediate Derivation of Science from the Great First Cause. By R. Lamiho, Esq. 
On some of the Philosophical Principles contained in Mr. Buckle's " History of Civilisa- 

tion,** in reference to the Laws of the Moral and Religious Developments of Man. By 

the Rev. Prebendary C. A. Row, M.A. 
On the Nature of Human Language, the Necessities of Scientific Phraseology, and the 

Application of the Principles of both to the Interpretation of Holy Scripture. By the 

Rev. J. Batlbb, D.D. 

11. On the Common Origin of the American Races with those of the Old World. By the lato 

Bishop TiTCOMB, D.D. 
On the Simplification of first Principles in Physical Science. Bv the late C. Bbookb,F.R.S. 
On the Biblical Cosmogony scientifically considered. By late 6. Warixoton, Esq., F.C.S. 
On Ethical Philosophy. By the Rev. W. W. Enqlish, M.A. 

12. On some Uses of Sacred Pruneval History. By the late D. McCaublaxd, Esq., Q.C., LL.D. 
On the Relation of Reason to Philosophy, Theology, and Revelation. By the Rev. Preb. 

U. A. Row, M.A. 



13. 
14. 

15. 



16. 



VOL. IV. 

Analysis of Human Responsibility. By the late Prebendary Iboxs, D.D. (And pai-t 16.) 

On the Doctrine of Creation according to Darwin, Agassiz, and Moses. By Prof. Ki&K. 

On the Noachian Deluge. By the Rev. M. Davisox. 

On Life— Its Origin. By J. H. Whbatlkt, Esq., Ph.D. 

On Man's Place in Creation. By the late Professor Macdonald, M.D. 

On More than One Universal Deluge recorded in Scripture. By late Rev. H. Movlb, M.A 

On Certain Analogies between the Methods of Deity in Nature and Revelation. By the 

Rev. 6. Hbxslow, M.A., F.L.S. 
On the Respective Provinces of the Observer and the Reasoner in Scientific Investigation. 

By the Rev. Edwaud Gabbbtt, M.A. 
On the Credulity of Scepticism. By the Bev. R. Thornton, D.D., V.P. 
On Current Physical Astronomy. By the late J. Rbddib, Esq., Hon. Sec. V.I. 
^Analysis of Human Responsibility. By the late Preb. Ikons, D.D. (See part 13.) Concluded. 



VOL. V. 

17. On the Origin of the Negro. By the lato Bishop Titcomb, D.D. 

On the Testimony of Philosophy to Christianity as a Moral and Spiritual Revelation. By 

the Rev. Preb. C. A. Row, M.A. 
On the Numerical System of the Old Testament. By the Rev. Dr. Thobnton, V.P. 

18. On Spontaneous Generation ; or, the Problem of Life. By the Rev. Prof. Kirk. 
A Demonstration of the Existence of God. By the Rev. J. M'Cann, D.D. 
Why Man must Believe in God. By the late Jambs Rbddib, Esq., Hon. Sec. Y.l. 

19. On Geological Proofs of Divine Action. By S. R. Paitison, Esq., .F.G.S. 
On True Anthropology. By W. Hitchman, Esq., M.D. 

On Comparative Psychology. (Second Paper^ By E. J. Morbhbad, Esq., Hon. For. Sea V. I. 

20. Ou the High Numbers in the Pentateuch. By P. H. GossB, Esq., F.R 8., V.P. 
Israel in I^ypt. By the late Rev. U. Mqule, M.A. 
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NEW SERIES. 

Bring the Yolumxs co2«TAnr»o thb more Modbbx Papsbs^ 

VOL. VI. IS THE First of this Series. 

21. ^On Civilisation, Moral and Material. (Also in Reply to Sir John Lubbock on *' PrimitiTd 
Man.") By the late J. BsimiB. Esq., Hon. Sec Y.I. 

Un Dr. Newman's ** Essay in Aid of a Grammai* of Assent** By the Bey. Preb. Row, M.A. 

22. On the Evidence of the Egyptian Monameuto to the Sojourn of Israel in Egypt. By the 
Rev. B. W. Savilb, M.A. 

On the Moabite Stone. By Captain F. Petrie, Hon. Sec. 

On Phyllotaxis ; or, the Arrangement of Leaves in Accordance with Mathenmiica] Lavs. 

By the Rev. G. Hbnblow, M.A., F.L.S. 
On Prehistoric Monotheism, considered in relation to Man as an Aboriginal Savag«. By 

the late Bishop Titcomb, D.D. 
2S. On Biblical Pueumatology and Psychology. By the Rev. W. W. English. M.A. 
On Some Scriptural Aspects of Man's Tripartite Nature. By the Rev. C. Grahajc. 
On Ethnic Testimonies to the Pentateuch. By the late Bishop Titooxb, D.D. 
24. On the Darwinian Theory. By the late Prebendary Irons, D.D. 

Serpent Myths of Ancient Egypt. By the late W. R. Coorsu, Esq., F.R.A.S., M.B.A.S., 

Sec. Soc. Biblical Archosology. 129 Illustrations. 



25. 
26. 



27. 
28. 



VOL. VII. 

'On Natural Theology, considered with respect to Modem Philosophy. By tb« Rev. G. 

Hbnslow, M.A., F.L.S. 
On Fatalism. Contributed by the Rev. J. Bobbins, D.D. 

On Darwinism Tested by Recent Researches in Language. By F. Batbman, Esq^ M.D., ic 
On Force and its Manifestations. By the Rev. J. M^Cann, D.D. 
On Professor TvndalVs ** Fragments of Science for Unscientific People.** By the late 

Prebendary Irons, D.D. 
On the Origin of the Moral Sense. By the Rev. Professor Ki&K. 
On Force and £ner^% By the late Charles Brookb, Esq., M.A., FJl.8. 
On Darwinism and its Effects upon Religious Thought. By C. R. Brbb, Esq., M.D., Ac 
Remarks on Some of the CuiTent Principles of Historic Critioinm. By Rev. Preb. Row, K. A. 
On *' Scientific Facts and Christian Evidence.** By the late J. E. Howard, B9q.,F.B.S., F.L.S. 
On the " Law of Creation— Unity of Plan, Variety of Form." By Rev. G. W. Wei.i>on,M.A. 
Some Remarks on the Present Aspect of Inquiries as to the Introduction of Genera and 

Species in Geological Time. By V.-Cliancellor J. W. Dawson, C.M.G., LL.D., F.B.6. 

VOL. VIII. 

39. The Paleolithic Age Examined. By N. Whitley, Esq. 

(Annual Address.) On the Moral and Social Anarchy of Modern Unbelief. By the late 
Principal T. P. Boultbee, LL.D. 

80. On the Identity of Reason in Science and Religion. Rev. R. Mitchell. 

On Buddhism. By the Right Rev. Bishop Piers C. Olaughton, D.D., ikc., with communi- 
cations from Professors Chandler and Brewer. 
On the Contrast between Crystallisation and Life. By the late J. E. Howakd, E«q., F.RS. 

81. On the Brixham Cavern and its Testimony to the Antiquity' of Man — examined. By 

N. Whitley, Esq., Sec Royal Inst, of Cornwall. 
On the Rules of Evidence as applicable to the Credibility of History. By W. Fobsttr, 

Esq., Q.C., LL.D., Vice-President. 
On the Friuciples of Modern Pantheistic and Atheistic Philosophy as expressed in th« last 
work of Strauss, Mill, &o. By the Rev. Prebendary C. A. Row, M.A. Paper on the 
same, by late Prof. Challis, M.A., F.R.S., F.R,A.8. 
82 On ** PrehiHtoric Traditions and Customs in Connexion with Sun and Serpent Worship.** 
J. S. Phene, Esq., LL.D., F.S.A., with Illustrations. 



34. 
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VOL. IX. 

88. rOn tlie Varying Tactics of Scepticism. (Anuual Addi-css.) By tlie Rev. RoviNSOsr 
Thornton, D.D., Vice-President. 

On the Harmony between the Cllronology of Egypt and the Bible. By the Rev. B. W. 

Savilb, M.A. 
On the Ethical Condition of the Early Scandinavian Peoples. By E. W. GossB, Esq. 
On Magnitudes in Creation and their Bearings on Biblical luterjiretation. By the lato 

Bishop TrrcoMB, D.D. Paper on the same, by bte Prof. Ghalus, M.A., F.R.8., 

F.KA.8.; with communicAtions from the Astronomer Royal's Department, the 

Radcliffe Observer, and Professor Pritchard, F.K.S. 
On Biblical Interpretation in connexion with Science. By the R«v. A. I. McCaul, H.A. 

(King^B College), with a communication by V.-ChanocUor J. W. Dawbon, C.3i.Q., 

LL.D., P.RS. 
On the Final Cause as Principle of Cognition and Principle in Nature. By Professor 

Q. S. Morris, of Baltimore Universifv. U.S. 
3d. On the Bearing of certain Falawntological Facts upon the Darwinian Theory of the Origin 

of Species, and of Evolution in General. B}' ProfesMor H. A. Nicholson, M.D., D.Sc., 

F.R.S.E., Ac 
On the Early Dawn of Civilisation, considered in the Light of Scripture. By the lato 

J. E. Howard, Esq., F.R.S. 
i^On the Indestructibility of Force. By the late Professor Birks, M.A. 

36. On Mr. Mill's Essays on Theism. By the late Preb. W. J. Irons, DJ). 

VOL. X. 

37. On the Chronology of Recent Geology. By S. R. Pattison, Esq., F.G.S. 

On the Nature and Chai'acter of Evidence for Scientific Purposes. By the Rev. 

J. M'Cank, D.D. 
The Relation of the Scriptiure Account of the Deluge to Physical Science. By the late 

Prof. Challis, M.A., F.B.S., F.R.A.8. 

38. An Examination of the Belfast Address from a Scientific point of view. By the late 

J. £. Howard, Esq., F.R.S. 
Annual Address; Modern Philosophic Scepticism examined. By the late Rev. R. Main, 
F.R.S., V.P.R.A.S., The RadcUfe Obserrer. 
On the Etruscan Language. By the Rev. Isaac Tayix>r, M.A. 

89. On '* Present Day Materialism." By the Rev. J. McDouoall. 

On the Sorrows of Scepticism. By Rev. R. Thornton, D.D.. Vice-Prps. (nt parts 6, 15, 33). 
On Heathen Cosmogonies, compared with the Hebrew. By Rev. B. W. Savilb, M.A. 
On the Place of Science in Education. By Professor H. A. Nicholson, M.D., D.Sc.,F.R.S.£. 

40. On Egypt and the Bible. By the late J. £. Howard, Esq., F.R.S. 

VOL. XI. 

41. TThe Flint** Implements" of Bi-ixham Cavern. By N. Whitley, Esq. (JPhotographkallif 
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